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LO SRVH HVW ILDEOH HW UDSLGH &HWWH DVVRFLDWLRQ HQWUH XQ FDV HW VD VROXWLRQ GHYLHQW XQ RXWLO
ODUJHPHQWXWLOLVpSDU OHGpSDQQHXUH[SHUW2QYHUUDTXH OHV H[SHUWV FRPPHWWHQWGHVHUUHXUV HQ






















DFWLYLWp GH UDLVRQQHPHQW HQ VLWXDWLRQ GH GLDJQRVWLF /D GHX[LqPH SDUWLH HVW




LQGXVWULHOV HW GHV WUDQVSRUWV HW GH WHQWHU G










FRQVLGpUHU OHV HIIHWV GHV FRQQDLVVDQFHV HW GX FRQWH[WH SUpDODEOHV VL RQ YHXW FRPSUHQGUH OHV
SURFHVVXVFRJQLWLIV*UHHQ	+RF/HVVLWXDWLRQVGHWUDYDLOSHXYHQWrWUHFRPSOH[HVPDLV




FRQWU{OpH SDU OD FRQVLGpUDWLRQ H[SOLFLWH GHV UHODWLRQV HQWUH OD VLWXDWLRQ H[SpULPHQWDOH HW OD
VLWXDWLRQjODTXHOOHOHVUpVXOWDWVH[SpULPHQWDX[SHXYHQWrWUHJpQpUDOLVpV$O
LQVWDUGH+RF
RQ SHQVH TXH OHV VLWXDWLRQV GH WHUUDLQ QH VRQW SDVPRLQV IRQGDPHQWDOHV TXH OHV VLWXDWLRQV GH
ODERUDWRLUH HQ FH TX
HOOHV SHUPHWWHQW SDU OHXU ULFKHVVH GH IDLUH DSSDUDvWUH OHV FRPSRUWHPHQWV
pWXGLpV(QRXWUHHOOHVRIIUHQWXQDYDQWDJHVXU OHVVLWXDWLRQVGH ODERUDWRLUH RQV
DGUHVVHjGHV
VXMHWV GRQW OD UHSUpVHQWDWLRQGH OD WkFKHHVWGpMj UHODWLYHPHQW VWDELOLVpH2QHVWGRQFSOXVSUqV
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GH OD SK\VLRORJLH GH OD VRFLRORJLH DLQVL TXH GH O
LQJpQLHULH HW GH OD PpGHFLQH GX WUDYDLO 6L j
O
RULJLQH DYDQW O
LQWURGXFWLRQ PrPH GX WHUPH G
HUJRQRPLH F
HVW O














SOXV UHPLVHQTXHVWLRQ&KULVWROHW0D]HDX SDUOHQWPrPHGHSOpRQDVPH /
HUJRQRPLHQH
SHXW SDV QH SDV rWUH FRJQLWLYH/
DQDO\VH GH O




SDV rWUH TXH FRJQLWLYH GDQV OD PHVXUH R FHOD UHYLHQGUDLW j WHQWHU G
H[SOLTXHU GHV FRPSRUWHPHQWV HQ IDLVDQW
DEVWUDFWLRQ GHV DXWUHV QLYHDX[ GH IRQFWLRQQHPHQW S  3RXU FHV DXWHXUV O
HUJRQRPLH HVW
GHYHQXH XQH DLGH j OD FRQFHSWLRQ G
pTXLSHPHQWV HW G


















RXYHUWXUH GH OD UHFKHUFKH HQ HUJRQRPLH FRJQLWLYH YHUVGHVSUREOpPDWLTXHVGH WHUUDLQ
LPSOLTXHODPLVHHQ±XYUHGHPR\HQVPDWpULHOVHWH[SpULPHQWDX[GLIIpUHQWVSDUIRLVSOXVORXUGV
GH FHX[ TXH O
RQ XWLOLVH GDQV OHV UHFKHUFKHV GH ODERUDWRLUH /D UDLVRQ WLHQW j OD QDWXUH GH OD
VLWXDWLRQ HOOHPrPH TXL GH SDU VD FRPSOH[LWp PRELOLVH GHV V\VWqPHV GH UHFXHLO GH GRQQpHV
DGDSWpV 3HXWrWUH IDXWLO YRLU GDQV FHV FRQWUDLQWHV XQ IUHLQ j O














XQH VLWXDWLRQ GH GpSHQGDQFH WKpRULTXH GH O
HUJRQRPLH HW GHV VFLHQFHV FRJQLWLYHV YLVjYLV GH
O
RXWLOLQIRUPDWLTXH'XERLV






















UqJOHV VWUDWpJLHV KHXULVWLTXHV HW DXWUHV PRGqOHV PHQWDX[ (YDQV  %\UQH +DQGOH\ 	
-RKQVRQ/DLUG  -RKQVRQ/DLUG%\UQH	6FKDHNHQ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j GpFRXYULU OHV FDXVHV GH O
pWDW G








pWHQG GX GpSDQQDJH MXVTX














XQH WkFKH SDVVH SDU OD FRQVWUXFWLRQ G
XQ FRPSURPLV FRKpUHQW HW HIILFDFH
HQWUHOHVFRQWUDLQWHVGHO
HQYLURQQHPHQWRXWLOVWHPSVDFWLRQVjPHQHUHWFOHVFDUDFWpULVWLTXHV
FRJQLWLYHV IRQFWLRQQHOOHV VWUDWpJLHV HW VWUXFWXUHOOHV RUJDQLVDWLRQ FRJQLWLYH HW OHV REMHFWLIV j
DWWHLQGUH'HVPpFDQLVPHV G
HUUHXU GHV SULQFLSHV G
pFRQRPLH GH UHVVRXUFHV GHV YDULDWLRQV GX
QLYHDXGHSHUIRUPDQFHVRQWDXWDQWGHVRXUFHVGHGpVWDELOLVDWLRQGHFHWRUGRQQDQFHPHQWDWWHQGX
&KDFXQ WURXYH GHV KHXULVWLTXHV TXL SHUPHWWHQW G
DMXVWHU G







HUJRQRPLTXH HQ WDQW TXH VRQ REMHW GH UHFKHUFKH HVW O
KRPPH DX WUDYDLO /DYLOOH  2Q














SRXU ODTXHOOH FH VRQW FHV DXWHXUV TXL RQW pWp UHWHQXV HQ WDQW TXH UpIpUHQFHV WKpRULTXHV /D
GLVFXVVLRQ GHV GRQQpHV UHFXHLOOLHV GDQV FHWWH UHFKHUFKH UHSRVHUD HQ JUDQGH SDUWLH VXU OHV
SURSRVLWLRQV WKpRULTXHV GH FHV DXWHXUV 2Q SRXUUD V
DSHUFHYRLU TXH OHV GHX[ PRGqOHV VRQW
IRQFWLRQQDOLVWHV pWDQW HQWHQGX TXH FHWWH DSSURFKH SULYLOpJLH O
pWXGH GX IRQFWLRQQHPHQW GHV
SURFHVVXV PHQWDX[ SOXW{W TXH FHOOH GHV VWUXFWXUHV TXL OHV VRXVWHQGHQW /HPDLUH  /HV




W\SLTXHPHQW GHV PRGqOHV SOXV GHVFULSWLIV TX














VXMHW H[SpULPHQWp GDQV XQ GRPDLQH G
DFWLYLWp /HPRGqOH GpFULW j OD IRLV XQPRGHGHSULVHGH




DFWLRQ DSSDUDvW DFWLYDWLRQ XQH DOHUWH HVW GpFOHQFKpH TXL
FRQGXLW OH VXMHW j FROOHFWHU GH O
LQIRUPDWLRQ VXU O
pWDW GX V\VWqPH REVHUYDWLRQ $ FH VWDGH
O
H[SpULHQFH MRXH XQ U{OH LPSRUWDQW 6L OH VXMHW HVW H[SpULPHQWp LO GLVSRVH HQ PpPRLUH G
XQH
UpSRQVH j OD VLWXDWLRQ HQ WHUPHV G
DFWLRQ'qV ORUV TXH O














sur un critère de performance
quel but choisir ?
ambiguité but ultime
quel est alors l'état, le but
spécifique à atteindre ?
interprétation
des conséquences pour la tâche
quel est l'effet ? en cours,
la sécurité, l'efficacité, etc.
interprétation en termes
état du système de tâche but à atteindre
identification  en termes quelle est la modification
d'écart à introduire ?
à un but à atteindre
identification définition de la tâche :
de l'état actuel identification en termes sélection de la modification




perception en termes de tâche
comment la réaliser ?
observation identification en termes formulation d'une procédure
de l'information de procédure planification 
et des données d'une séquence d'action
perception en termes
d'action
interruption en termes de
alerte temps pour une tâche procédure
activation déclenchement éxécution : coordination
détection d'une nécessité d'une réponse des actions
d'action toute prête
   activités de traitement
   de l'information
   états de connaissance résultant





















GX V\VWqPH LGHQWLILFDWLRQ LQIpUHU OHV FRQVpTXHQFHV GH O
pWDW GX V\VWqPH VXU OD WkFKH HQ FRXUV
LQWHUSUpWDWLRQ WHVWHU VRQ K\SRWKqVH pYDOXDWLRQ WURXYHU XQH WkFKH TXL SHUPHWWH GH WUDLWHU OD









GDQV VRQ HQYLURQQHPHQW ,O QH UpDJLW SDV WRXMRXUV DX[ LQIRUPDWLRQV DX PRPHQW R HOOHV OXL
SDUYLHQQHQW ,O D GHV DWWHQWHV TXL OXL SHUPHWWHQW G























 /D SURSRVLWLRQ GH 5HDVRQ WHQWH GH UpSRQGUH j OD TXHVWLRQ VXLYDQWH  4XHO GLVSRVLWLI GH
WUDLWHPHQW GH O





DXWHXU HVW DSSHOpH PDFKLQH IDLOOLEOH 6HV FRPSRVDQWHV VWUXFWXUDOHV SULQFLSDOHV VRQW XQH
PpPRLUHGH WUDYDLOHWXQHEDVHGHFRQQDLVVDQFHV/H IRQFWLRQQHPHQWGH ODPDFKLQHUHSRVHVXU
GHVpFKDQJHVG
LQIRUPDWLRQHQWUHPpPRLUHjORQJWHUPHODEDVHGHFRQQDLVVDQFHVHWPpPRLUHGH
WUDYDLO TXL VRXVWHQGUDLHQW OH PpFDQLVPH G











Mémoire de travail focale









FRQQDLVVDQFHV /H VHFRQG W\SH GH PpPRLUH GH WUDYDLO HVW GH W\SH SpULSKpULTXH 6D IRQFWLRQ
HVVHQWLHOOHHVWGHJpUHUOHVDFFqVjODPpPRLUHGHWUDYDLOIRFDOHVHORQGHVSULQFLSHVGHSULRULWp(OOH
HVW FRPSRVpH GH OD ERXFOH DUWLFXODWRLUH HW GX EORFQRWHV YLVXRVSDWLDO LVVXV GX PRGqOH GH OD









GH WUDYDLO pYDOXH FHWWH VROXWLRQ HW OD WURXYH LQDGpTXDWH/HVSURFHVVXVDQDO\WLTXHVSURGXLVHQWDORUVGHV LQGLFHVGH
UHFRXYUHPHQW FRUULJpV&HV GHUQLHUV VRQW HQVXLWH WUDLWpV GDQV OD EDVH GH FRQQDLVVDQFHV HWXQH VHFRQGH VROXWLRQ HVW
HQYR\pHHQPpPRLUHGHWUDYDLOpWDSH/DVROXWLRQHVWjQRXYHDXMXJpHLQDGpTXDWHHWGHQRXYHDX[LQGLFHVVRQW
SURGXLWV SDU OHV WUDLWHPHQWV HQ PpPRLUH GH WUDYDLO pWDSH  /D WURLVLqPH VROXWLRQ HVW FRQVLGpUpH FRPPH
VDWLVIDLVDQWH HW HOOH HVW pPLVH pWDSH 8QH GHV SDUWLFXODULWpV GH OD FRQFHSWLRQ GH5HDVRQ HVW TX
LO
DFFRUGHXQU{OHDFWLIjODEDVHGHFRQQDLVVDQFHV'DQVFHWWHVWUXFWXUHRQWURXYHGHVWUDLWHPHQWV
DXWRPDWLTXHV FKDUJpV GH WURXYHU GH O
LQIRUPDWLRQ VXU OD EDVH G








par la fréquence automatique
TEMPS
MEMOIRE DE TRAVAIL
Evaluation de la solution
Etape 1
Analyse du problème.






































SRXU VRQ QLYHDX GH GpWDLO GHV SURFHVVXV FRJQLWLIV TXL UHVWH G







SHXYHQW PHQHU j GHV HUUHXUV /HXU U{OH GDQV OH WUDLWHPHQW GH O










IRQFWLRQQHPHQW HVW LWpUDWLI 'HV F\FOHV VXFFHVVLIV G
pYDOXDWLRQ HW GH UHFKHUFKH SHUPHWWHQW
G
DWWHLQGUH OD VROXWLRQ RX XQ pWDW MXJp DFFHSWDEOH /HV LQGLFHV VLWXDWLRQQHOV VHUYHQW GH
GpFOHQFKHXUV DX[ FRQQDLVVDQFHV VWRFNpHV HQPpPRLUH j ORQJ WHUPH&HGpFOHQFKHPHQW UHSRVH
VHORQ5HDVRQVXUXQDSSDULHPHQWSDUVLPLODULWpRXVXUXQHVpOHFWLRQSDUODIUpTXHQFH6LFHUWDLQV
LQGLFHVGpFOHQFKHQWFHUWDLQHVFRQQDLVVDQFHVDORUVODUpSpWLWLRQGHFHGpFOHQFKHPHQWYDUHQIRUFHU
OHV OLHQV TXL OHV DVVRFLHQW 4XDQG FHV LQGLFHV VH SUpVHQWHURQW XQH QRXYHOOH IRLV OHV SURFHVVXV
G
DSSDULHPHQWSDUVLPLODULWpRXGHVpOHFWLRQSDUODIUpTXHQFHYRQWVHPHWWUHHQRHXYUHHWDFWLYHU









LPSOLTXpV GDQV OH UDLVRQQHPHQW 2Q SUpVHQWHUD WRXW G
DERUG OD FRQFHSWLRQ FODVVLTXH GX
UDLVRQQHPHQW TXL FRQoRLW XQ SUREOqPH FRPPH XQ HVSDFH HW O
DFWLYLWp GH UpVROXWLRQ FRPPH
O
DSSOLFDWLRQ G
RSpUDWHXUV RX GH UqJOHV GH SURGXFWLRQ &HV UqJOHV SHXYHQW UHYrWLU GLIIpUHQWV
DVSHFWV HVVHQWLHOOHPHQW GpGXFWLI LQGXFWLI HW DEGXFWLI&H VHUD O
REMHW GX GHX[LqPHSRLQW GH FH













 HW j O









pWDWV RUJDQLVpV XQ HVSDFH SUREOqPH Q
HVW SDV UpFHQWH (OOH UHPRQWH j1HZHOO HW
6LPRQ  &HV DXWHXUV FRQVLGqUHQW OD UpVROXWLRQ G











XQ SUREOqPH HIILFDFHPHQW FRQVLVWH j OLPLWHU OH QRPEUH G
pWDSHV HQWUH OH QRHXGGpSDUW HW OH
QRHXGEXWDORUVRQSHXWGLUHTXH O





WkFKH 3RXU pFODLUHU FH SRLQW 5LFKDUG  SURSRVH OD QRWLRQ G










HVW OH FDV ORUVTXH O
LQWHUSUpWDWLRQG



















IRXUQLW DX VXMHWXQH LQIRUPDWLRQ LPSRUWDQWHGDQV OHFRQWU{OHGXUDLVRQQHPHQW 5LFKDUG 
$PDOEHUWL %DVWLHQ 	 5LFKDUG  /H EXW HVW GRQF LPSRUWDQW GDQV OH UDLVRQQHPHQW HW OHV
HUUHXUVGHWHUUDLQHQVRQWGpSHQGDQWHV/HSODW



















 /HV TXHOTXHV DXWHXUV FLWpV LFL j SURSRV GH OD UpVROXWLRQ GH SUREOqPH SURSRVHQW GHV
FRQFHSWLRQV TX



















UDLVRQQHPHQW GDQV GHV UpVROXWLRQV GH SUREOqPHV G\QDPLTXHV
 
 SRVH TXH OH WUDLWHPHQW GH
O
LQIRUPDWLRQ VHUW j FDWpJRULVHU GHV pWDWV DILQ G




















RXWLO GH EDVH GX UDLVRQQHPHQW /D GpGXFWLRQ HW O
LQGXFWLRQ VRQW GHV PRGHV
G









 /D GpGXFWLRQ HVW XQH LQIpUHQFH GRQW OH EXW HVW SDUWDQW G
XQH RX SOXVLHXUV SUpPLVVHV
SRVpHV FRPPH YUDLHV G
REWHQLU XQH FRQFOXVLRQ VUHPHQW YUDLH /









RQ QH SHXW SDV WRXMRXUV rWUH VU TX
HOOH VHUD YUDLH j SDUWLU GH SUpPLVVHVGHSRUWpHSDUWLFXOLqUH
SRVpHV FRPPHYUDLHV/
pWXGHGH O






OHV WHVWHU 7RXV OHV DXWHXUV Q




 /D QRWLRQ GH VLWXDWLRQ G\QDPLTXH VHUD ODUJHPHQW H[SRVpH SOXV ORLQ 2Q SHXW HQ GRQQHU XQH GpILQLWLRQ
SURYLVRLUH /D G\QDPLTXH G

















LQIpUHQFH GpGXFWLYH HVW RULHQWpH YHUV O










HVW SDV VRQ RULHQWDWLRQ GDQV OH UpVHDX FDXVDO &





 &RQWUDLUHPHQW j OD GpGXFWLRQ GDQV ODTXHOOH XQH FRQGLWLRQ K\SRWKpWLTXH HVW GpPRQWUpH
YUDLH O
















 3RXU SURGXLUH XQH LQIpUHQFH DEGXFWLYH OD EDVH GH FRQQDLVVDQFHV GRLW FRQWHQLU XQ
HQVHPEOHG
DVVRFLDWLRQV HQWUH FRQFHSWV FRPPH OH OLHQ$&%RUHKDP0DZHUHW)RVWHU 
DVVRFLHQW O
DEGXFWLRQ DX PRGqOH PHQWDO &HWWH FRQFHSWLRQ QpFHVVLWH OD FRQVWUXFWLRQ G
XQH





























FRQVWUXLUH OD ERQQH UHSUpVHQWDWLRQ GX PRQGH SRXU O




FDSDFLWp j FDWpJRULVHU OH SUREOqPH SRVp $PLJXHV  5LFKDUG  SURSRVH TXH OD
UHSUpVHQWDWLRQ G
XQ SUREOqPH FRPSRUWH WURLV FRPSRVDQWHV DX[TXHOOHV FRUUHVSRQGHQW WURLV
TXHVWLRQV  O









DQWpULHXUHVHWSURYRTXH OH UDSSHORX ODFRQVWUXFWLRQGHSURFpGXUHV/DUHSUpVHQWDWLRQSHXWrWUH
FRQVWUXLWH SDU pYRFDWLRQ G
XQ VFKpPD SDU pODERUDWLRQ G

















FRRUGLQDWHXU GHV DFWLYLWpV j OD IRLV RXWLO GH FRPSUpKHQVLRQ HW GH JXLGDJHPDLV DXVVL REMHW HQ
SHUSpWXHOOHpYROXWLRQ3RXUFHVDXWHXUVODUHSUpVHQWDWLRQDXQHWHOOHLPSRUWDQFHTX
HOOHFRQVWLWXH
OH FHQWUHGH OHXUPRGqOHGXGLDJQRVWLFKXPDLQ/HFHQWUHGH O
DUFKLWHFWXUHGXPRGqOHQ
HVWSDV
XQH VXLWHGHSURFHVVXVPHQWDX[PDLVXQ V\VWqPHGH UHSUpVHQWDWLRQVV\PEROLTXHVTXL VXSSRUWH
GHV DQWLFLSDWLRQV DMXVWH OHV GLDJQRVWLFV DX[ UHVVRXUFHV GLVSRQLEOHV HW DX[ FRQWUDLQWHV LVVXHV GX
SURFHVVXVHQWHUPHVGHSRVVLELOLWpVG
DFWLRQ$PHUJHHW0DULQpDFFRUGHQWVHQVLEOHPHQWOH
PrPH U{OH j OD UHSUpVHQWDWLRQ TX
















H[SHUW XWLOLVHUDLW GHPHLOOHXUHV UHSUpVHQWDWLRQV GX SUREOqPH TXH OH QRYLFH $QGHUVRQ
 $PHUJH	0DULQp /DTXDOLWpGH OD UHSUpVHQWDWLRQ HVW XQHGHV FOpVGH O
H[SHUWLVH
GDQV ODPHVXUHRHOOH FRQGLWLRQQH OD FRPSUpKHQVLRQGXSUREOqPHHW VD UpVROXWLRQ0DLV FHWWH
FDUDFWpULVWLTXHQHGRLWSDVJRPPHUOHIDLWTXHODUHSUpVHQWDWLRQHVWXQUHIOHWGpIRUPpGHODUpDOLWp
(OOH Q
HVW SDV XQH GHVFULSWLRQ H[DFWH PDLV XQ pWDW YLUWXHO GHV GRQQpHV HQYLURQQHPHQWDOHV
FRQGLWLRQQp SDU OHV REMHFWLIV G
DFWLRQ GX VXMHW (OOH SHXW FRPSUHQGUH XQH GHVFULSWLRQ GX
IRQFWLRQQHPHQWG
XQ V\VWqPHTXL GpYLHGHFHTXH IDLW UpHOOHPHQWFH V\VWqPH 7LMXV5LFKDUG	
/HSURX[  /H FRQFHSW G
LPDJH RSpUDWLYH G
2FKDQLQH  UHMRLQW FHWWH FRQFHSWLRQ






,OV GRLYHQW UHSODFHU GHV pFKRV G




 'DQV OH FDGUH GH OD PpPRULVDWLRQ G
LQIRUPDWLRQV PpGLFDOHV FRQFHUQDQW GHV SDWLHQWV
+DVVHEURN -RKQVRQ%XOOHPHU)R[HW0ROOHU HW+DVVHEURNHW3ULHWXOD SURSRVHQW
XQH YDULDQWH j OD FRQFHSWLRQ FODVVLTXH GH OD UHSUpVHQWDWLRQ  OD /25 /LQH2I 5HDVRQLQJ &HWWH
FRQFHSWLRQPHW O
DFFHQW VXU O
LQFRUSRUDWLRQGDQV OD UHSUpVHQWDWLRQGXUpVXOWDWGH UDLVRQQHPHQWV
PHQpV VXU OHV LQIRUPDWLRQV WUDLWpHV ,O V
DJLW G
XQH UHSUpVHQWDWLRQ GX SUREOqPH GX SDWLHQW XQ






FKHPLQV GH UDLVRQQHPHQW UHOLpV HW GpILQLV SDU GHV SDWKRORJLHV /HV W\SHV GH FRQQDLVVDQFHV TXL
SHXYHQWLQWHUYHQLUGDQVXQH/25VRQWGHVLQWHUSUpWDWLRQVGHVGRQQpHVGXSDWLHQWGHVLQIpUHQFHV





 6HORQ -RKQVRQ/DLUG  HW %\UQH  OH UDLVRQQHPHQW HVW XQ SURFHVVXV TXL
FRQVWUXLWGHVPRGqOHVPHQWDX[/DGpGXFWLRQXWLOLVHUDLWQRQSDVGHVSURFHVVXVV\QWD[LTXHVHWGHV
UqJOHV IRUPHOOHV PDLV GHV SURFpGXUHV VpPDQWLTXHV TXL PDQLSXOHQW GHV PRGqOHV PHQWDX[ /HV
/HUDLVRQQHPHQW
 
SURFpGXUHV VpPDQWLTXHV FRQVWUXLVHQW GHV PRGqOHV GH SUpPLVVHV IRUPXOHQW GHV FRQFOXVLRQV HW
WHVWHQWOHXUYDOLGLWp3RXU-RKQVRQ/DLUG%\UQHHW6KDHNHQSOXVOHQRPEUHGHPRGqOHVj
FRQVWUXLUHGDQVXQHGpGXFWLRQHVWpOHYpSOXV OD WkFKHHVWGLIILFLOH8QPRGqOHPHQWDO LPSDUIDLW
SHXW VH FUpHU ORUVTX
XQ VXMHW WHQWH G
RUJDQLVHU XQ SDWWHUQ G
LQIRUPDWLRQV FRPSOH[H&HPRGqOH
PHQWDO SHXWQpJOLJHUGHV UHODWLRQVGX V\VWqPHRX LQFOXUHGHV UHODWLRQV IDXVVHVHW LPSOLTXHUXQH
LQFRPSUpKHQVLRQ GX IRQFWLRQQHPHQW GX V\VWqPH 6DQGHUVRQ 	 0XUWDJK  8Q PRGqOH
PHQWDO G
XQH SUpPLVVH HVW XQH FRQFHSWLRQ GH FH TXH VHUDLW OHPRQGH VL OD SUpPLVVH pWDLW YUDLH
%\UQH 	 +DQGOH\  'H FH SRLQW GH YXH OH PRGqOH PHQWDO HVW XQ RXWLO GH VLPXODWLRQ
1RUPDQ
 %\UQH DGRSWH OD WKpRULH GX PRGqOH PHQWDO SRXU pWXGLHU OH UDLVRQQHPHQW KXPDLQ /HV












 3RXU 'HWLHQQH  O
DFWLYLWp GH FRPSUpKHQVLRQ G







 6RLW XQ RSpUDWHXU TXL WHQWH GH FRQQDvWUH OHV FRQVpTXHQFHV G





DQWLFLSHU OHV HIIHWV GH VRQ DFWLRQ 3RXU OD WKpRULH GHVPRGqOHVPHQWDX[ OH VXMHW YD FRQVWUXLUH




pWDWGX V\VWqPH/H VXMHW DSSOLTXHj O
pWDWFRXUDQWGXV\VWqPHXQH
SUpPLVVH O
RSpUDWLRQ HQYLVDJpH SDU H[HPSOH XQH DXJPHQWDWLRQ GH SXLVVDQFH HW REWLHQW XQ









GX V\VWqPH TXL OXL LQGLTXHQW GHV pYROXWLRQV SRVVLEOHV GHV DFWLRQV PHQpHV &HWWH VLWXDWLRQ
G








 /D WKpRULH GHV UqJOHV HW FHOOH GHV PRGqOHV PHQWDX[ SHXYHQW PHQHU j GHV GHVFULSWLRQV
VLPLODLUHVG
XQPrPHSURFHVVXV'DQVQRWUHGLVFXVVLRQLOVHPEOHTXHFHVGHX[FDGUHVWKpRULTXHV
SXLVVHQW rWUH XWLOLVpV SRXU H[SOLTXHU XQH DFWLYLWp G
DQWLFLSDWLRQ /HV SDUWLVDQV GHV PRGqOHV
PHQWDX[QHSURSRVHQWSDVGHSURFHVVXVUDGLFDOHPHQWGLIIpUHQWGHODFRQFHSWLRQWUDGLWLRQQHOOHGX
UDLVRQQHPHQW/DGLIIpUHQFHHVWPLQFHVLRQFRQVLGqUHTXHGDQVOHVGHX[FRQFHSWLRQVOHVXMHWD
EHVRLQ GH UHSUpVHQWHU O
LQIRUPDWLRQ DILQ GH PHWWUH j MRXU O
pWDW GX SUREOqPH HQ IRQFWLRQ GH
O
DYDQFHPHQW GX UDLVRQQHPHQW 4X
DGYLHQWLO GHV PRGqOHV PHQWDX[ ORUVTXH OH UDLVRQQHPHQW
FRQFHUQH XQ SUREOqPH LQFRQQX GRQW OD VROXWLRQ QpFHVVLWH O
HPSORL GH SOXVLHXUV VWUDWpJLHV
FRPELQpHV HW SRXU OHTXHO OD FKDUJH GH WUDYDLO V




XQ IRUPDOLVPH TXL UHQG FRPSWH GX SULQFLSH G











GLDJQRVWLF 'DQV OD SUDWLTXH XQ RSpUDWHXU TXL HIIHFWXH XQ GLDJQRVWLF QH FRQVWUXLW SDV XQH
QRXYHOOH UHSUpVHQWDWLRQ SRXU FKDTXH WkFKH 6
LO HQ XWLOLVH XQH FHOOHFL IDLW GpMj SDUWLH G
XQH
VWUXFWXUHGH FRQQDLVVDQFHVSUpDODEOHTX

















RQ FRPSUHQG >@  5RHGLJHU ,,,S/
DQDORJLH MRXHXQU{OHH[WUrPHPHQW
LPSRUWDQW GDQV OD PLVH HQ RHXYUH GHV WHQWDWLYHV GH VROXWLRQ j XQH VLWXDWLRQ QRXYHOOH HW XQH
JUDQGHSDUWGHQRWUHDFWLYLWpFRJQLWLYHGpSHQGGHO
DQDORJLH1RYLFN&HUDLVRQQHPHQWHVW
WRXMRXUV SUpVHQW GDQV OD FRPSUpKHQVLRQ HW XQH VLWXDWLRQ Q











DXWUH GRPDLQH HW UHFKHUFKHU FHWWH UHODWLRQ /H UDLVRQQHPHQW SDU DQDORJLH VH SURGXLW
ORUVTX
XQ VXMHW WUDLWHXQSUREOqPHQRXYHDX OHSUREOqPHFLEOHGRQW LO DGpMj UpVROXXQH IRUPH
/HUDLVRQQHPHQW
 
SOXV RX PRLQV SURFKH GDQV OH SDVVp OH SUREOqPH VRXUFH /D UpVROXWLRQ GX SUREOqPH VRXUFH
IDFLOLWH OD UpVROXWLRQ GX SUREOqPH FLEOH &HWWH IDFLOLWDWLRQ HVW SURGXLWH SDU GHV SURFHVVXV
G









UpVROXWLRQ GX 3& &
HVW FH TX






























GRQW YD GpSHQGUH HQ SDUWLH O

































GpODL GH UpSRQVH HQWUH 36 HW 3& (Q FRPSDUDQW XQ GpODL GH  PQ j XQ GpODL GH  MRXUV
&DWUDPERQHHW+RO\RDNRQWPRQWUpTXHSOXVOHWHPSVTXLVpSDUHO
DSSDULHPHQWGXWUDQVIHUWHVW
ORQJ SOXV OD SHUIRUPDQFH ORUV GH UpVROXWLRQ GX 3& GLPLQXH 'HV DXWHXUV &DWUDPERQH 	
+RO\RDN   1RYLFN    1RYLFN 	 +RO\RDN   *LFN 	 0F *DUU\ 
XWLOLVHQW OHV QRWLRQV GH WUDQVIHUW SRVLWLI HW QpJDWLI &HV GHX[ W\SHV GH WUDQVIHUW GpVLJQHQW




RQSDUOHGH WUDQVIHUWQpJDWLITXDQG OH WUDQVIHUWJpQqUHXQHUpSRQVH IDXVVHF
HVWjGLUHTXDQG OD
UHSUpVHQWDWLRQGX36Q
HVW SDV WUDQVSRVDEOHGDQV OH3&2QYHUUDSOXV ORLQTXHFHV W\SHVGH
WUDQVIHUW GpSHQGHQW SULQFLSDOHPHQW GX QLYHDX G
H[SHUWLVH GX VXMHW HW GHV FDUDFWpULVWLTXHV GH
VXUIDFHHWGHVWUXFWXUHGX36HWGX3&
 /HV PrPHV GRQQpHV FUpHQW XQH DQDORJLH GH VXUIDFH PDLV GHV RSpUDWLRQV LGHQWLTXHV
VXSSRVHQW XQH DQDORJLH GH VWUXFWXUH8QHGHV FDUDFWpULVWLTXHV HVVHQWLHOOHVGX UDLVRQQHPHQWSDU
DQDORJLHHVWODGpWHFWLRQGDQVOH3&GHVFDUDFWpULVWLTXHVGHVWUXFWXUHGX36&
HVWFHWWHGpWHFWLRQ
TXL YD SHUPHWWUH G
pODERUHU XQH UHSUpVHQWDWLRQ DSSURSULpH /HV LQGLFHV j SDUWLU GHVTXHOV OD










XQHDQDORJLHGH VXUIDFH OH UpVXOWDWGX3&VHUD LQH[DFWPrPHVL OH36DpWp UpVROX
FRUUHFWHPHQW
 /
DQDORJLHGH VWUXFWXUHGpVLJQH OHV VLPLODULWpVGH IRQGTXL H[LVWHQW HQWUH OH36HW OH3&
&HOD VLJQLILH TXH VL GHX[ SUREOqPHVRQW ODPrPH VWUXFWXUH DORUV LOV SHXYHQW rWUH UpVROXVGH OD
PrPHPDQLqUH/DVWUXFWXUHGXSUREOqPHHVWFHGRQWOHVXMHWGRLWWHQLUFRPSWHSRXUUpVRXGUHOH
3& PrPH VL FH Q
HVW SDV FH TX
































 ,O H[LVWH XQH FRQFHSWLRQ GX WUDQVIHUW DQDORJLTXH TXL UHSRVH VXU OH FRQFHSW GH VFKpPD
3DUPL VHV SDUWLVDQV FLWRQV 5LFKDUG  SRXU TXL XQ VFKpPD HVW XQ EORF GH FRQQDLVVDQFHV







YRLU VD YLWHVVH G














HQFRUH GX VFKpPD GH UpVROXWLRQ GH FHWWH FDWpJRULH GH SUREOqPH  OHV GRQQpHV GX 3& VRQW
UHPSODFpHVSDUOHVGRQQpHVGX36MXJpHVSHUWLQHQWHV(QUHYDQFKHTXDQGLOV
DJLWDSUqVSOXVLHXUV





 &DUOVRQ HW<DXUH  pWHQGHQW O
DSSURFKH GH O














 ,O H[LVWH XQH FRQFHSWLRQ TXL GpYLH UDGLFDOHPHQW GH OD FRQFHSWLRQ FODVVLTXH GX
UDLVRQQHPHQWSDUDQDORJLH ,O V
DJLWGH OD WKpRULHGH O
DPRUoDJHGHFRQFHSW 6FKXQQ	'XQEDU
 &HWWH WKpRULH DYDQFH TXH OD UpVROXWLRQ G
XQ SUREOqPH VRXUFH SHXW IDFLOLWHU OD UpVROXWLRQ
G





GpMj GHV QRWLRQV GDQV OHXUV pWXGHV /HV UpVXOWDWV PRQWUHQW TXH OHV VXMHWV FKH] TXL OH FRQFHSW
G
LQKLELWLRQ D pWp DPRUFp GDQV OH SUREOqPH VRXUFH UpVROYHQWPLHX[ OH SUREOqPH FLEOH TXH OHV
DXWUHV VXMHWV /HV DXWHXUV LQWHUSUqWHQW FHV UpVXOWDWV VRXV O
DQJOH GH O











WUDQVIHUW OHV VXMHWVDFTXLqUHQWXQQRXYHDXFRQFHSWSHQGDQW OD VHVVLRQH[SpULPHQWDOHHWGRLYHQW







LQIRUPDWLRQV SRXU IDLUH XQ DSSDULHPHQW OD FRQQDLVVDQFH VRXUFH SHXW DYRLU XQ
HIIHW DX WUDYHUV GH SURFHVVXV GH EDV QLYHDX FRPPH O
DPRUoDJH 6
LO HVW GLIILFLOH SRXU OHV VXMHWV
G
DFFpGHU H[SOLFLWHPHQW j O
LQIRUPDWLRQ QpFHVVDLUH SRXU JpQpUHU XQH DQDORJLH EHDXFRXS GHV
































XQH FODVVH GH VWUDWpJLHV JpQpUDOLVpHV DSSHOpHV

















HIIHFWXp GDQV FHV FRQGLWLRQV Q
HVW SDV DXVVL pYLGHQW TXH GDQV OHV pWXGHV GH ODERUDWRLUH ,O QH
V
HIIHFWXHSDV WHUPHj WHUPHHW OHVPRGLILFDWLRQVDSSRUWpHV j OD VROXWLRQUpFXSpUpHSRXUTX
HOOH
V























 2Q D YX XQH FRQFHSWLRQ FODVVLTXH GX UDLVRQQHPHQW j WUDYHUV OD PLVH HQ ±XYUH
G








HVW SUREDEOHPHQW SDV FHOOH TXL SUpYDXW DFWXHOOHPHQW GDQV OHV FRQFHSWLRQV


















H[SHUWV /H IRUPDW GHV FRQQDLVVDQFHV H[SHUWHV GLIIqUH UDGLFDOHPHQW GH FHOXL LPSOLTXp GDQV OH
UDLVRQQHPHQW LQIpUHQWLHO ,OV GLIIqUHQW O
XQ GH O
DXWUH DX SRLQW TXH O
















YDULDELOLWp /HV SURFHVVXV GH UDLVRQQHPHQW TXL RQW pWp SUpVHQWpV MXVTX




GX UDLVRQQHPHQW SXLVTXH OHV LQIpUHQFHV VRQW ODUJHPHQW PLQRULWDLUHV GDQV OHV UDLVRQQHPHQWV
H[SHUWV2QDXUDO
RFFDVLRQGHUHYHQLUVXUFHSRLQW
 /DSHUIRUPDQFHHW ODYLWHVVHGH WUDLWHPHQWGDQV OHVDFWLYLWpVFRJQLWLYHVGpSHQGHQWG
XQH
PXOWLWXGH GH IDFWHXUV 3DUPL HX[ O
H[SHUWLVH MRXH XQ U{OH PDMHXU /D IRQFWLRQQDOLVDWLRQ GHV
FRQQDLVVDQFHV $PDOEHUWL %DVWLHQ 	 5LFKDUG  OHV FDSDFLWpV GH WUDLWHPHQW HW GH
PpPRULVDWLRQ OHV VWUDWpJLHV GpYHORSSpHV VRQW DXWDQW GH IDFWHXUV GLUHFWHPHQW OLpV j O
H[SHUWLVH











'H SOXV LO FRPSRUWH XQ QRPEUH GH UqJOHV ILQL PDLV XQ QRPEUH GH FRQILJXUDWLRQV GH MHX
FRQVLGpUDEOH 3RXU*REHW  OH MHX G
pFKHFV Q
RIIULUDLW TXH SHX G





































H[SHUWLVH HVW XQH QRWLRQ TXL GpVLJQH OH QLYHDX GH FRPSpWHQFH G








H[HPSOH HW TXL SHUPHW DX V\VWqPH GH WUDLWHPHQW GH O
LQIRUPDWLRQ SRXUYX TX
LO GLVSRVH GHV
HQWUpHV QpFHVVDLUHV GH IRXUQLU GHV VRUWLHV ILDEOHV DYHF XQH FKDUJH
 
 FRJQLWLYH UpGXLWH 3RXU
6FKDQWHDX  OHV FRQVWDQWHV GH O
H[SHUWLVH VRQW XQH VSpFLILFLWp DX GRPDLQH G
DFWLYLWp GHV





TXL SHUPHWWHQW GH FRQVWUXLUH XQH VWUXFWXUH FDSDEOH G






IRQW /HVJROG *ODVHU 5XELQVRQ .ORSIHU )HOWRYLWFK HW :DQJ  /HV UDGLRORJXHV
H[SpULPHQWpV SDUYLHQQHQW j GpFOHQFKHU XQ VFKpPD LQWHUSUpWDWLI HQ WUqV SHX GH WHPSV /H
GLVSRVLWLI H[SpULPHQWDO GH FHV DXWHXUV SUpYR\DLW OD SUpVHQWDWLRQ G
XQ FOLFKp SHQGDQW GHX[
VHFRQGHVjO
LVVXHGHVTXHOOHVOHUDGLRORJXHGHYDLWDYDQFHUXQHpEDXFKHGHGLDJQRVWLF/HVGRQQpHV










pFKLTXLHU HW QRQ SDU O




















DXWRPDWLVDWLRQ GX WUDLWHPHQW SHUPHW j O





D FRQVWDWp%LVVHUHW  FKH] OHV FRQWU{OHXUV GH OD QDYLJDWLRQ DpULHQQH /RUVTXH OD FKDUJH
DXJPHQWH F
HVWjGLUH ORUVTXH OH QRPEUH G
DYLRQV j WUDLWHU DXJPHQWH OHV FRQWU{OHXUV GRLYHQW
FRQWLQXHU jGLDORJXHU DYHF OHVSLORWHV/HVH[SHUWVSDUYLHQQHQW j UpVLVWHU j O
DXJPHQWDWLRQGH OD
FKDUJH HQ GLPLQXDQW OH WHPSV GH FRPPXQLFDWLRQ HW OD ORQJXHXU GHV PHVVDJHV
SURSRUWLRQQHOOHPHQW j O








OHV WUDLWHPHQWV DXWRPDWLVpV VXIILVHQW j PDQLSXOHU O













OD SUDWLTXH UpSpWLWLYH G
XQH WkFKH HW O









XQH WkFKH RX G
XQH FODVVH GH WkFKHV /HSODW  &








DFTXLVLWLRQ GHV FRQQDLVVDQFHV /D PLVH HQ RHXYUH GHV FRQQDLVVDQFHV HVW OH
UpVXOWDW G
XQ FRPSURPLV HQWUH FH TXH O





 GpWDLOOH OH SURFHVVXV GH VpOHFWLRQ GHV FRQQDLVVDQFHV HQ SUHQDQW O
H[HPSOH GHV UqJOHV





GHV LQIRUPDWLRQV j SURSRV GH O
HQYLURQQHPHQW GH OD WkFKH 3HQGDQW O
DSSUHQWLVVDJH OD UqJOH
GHYLHQWGHSOXVHQSOXVVSpFLDOLVpHHWHOOHGHYLHQGUDDFWLYHGDQVXQQRPEUHGHFDVGHSOXVHQSOXV















GDQV OHXUV VWUXFWXUHV TXH GDQV OHXUV IRQFWLRQQHPHQWV QH VRQW SDV UpGXFWLEOHV j XQH VLPSOH RSSRVLWLRQ H[SHUW 
QRYLFH 'XERLV  S  &HSHQGDQW GDQV OHV WkFKHV j IRUWH H[SHUWLVH LO HVW GLIILFLOH GH














H[SHUWLVH GDQV OH GLDJQRVWLF PpGLFDO $X QLYHDX OH SOXV EDV OHV QRYLFHV Q
RQW TXH SHX GH
FRQQDLVVDQFHVHQELRORJLHHWHQFHTXLFRQFHUQHOHVPDODGLHV$XQQLYHDXLQWHUPpGLDLUHOHVVXMHWV
RQWDFTXLVGHVFRQQDLVVDQFHVFDXVDOHV OLpHVjGHV W\SHVGHPDODGLHV$XQLYHDX OHSOXVKDXW OHV







GRPDLQH SDUWLFXOLHU $X QLYHDX VXSpULHXU VH VLWXH OH QRYLFH TXL GLVSRVH G
KDELOHWpV HW GH
FRQQDLVVDQFHV LQWHUPpGLDLUHV YRLU pJDOHPHQW )LVKHU  6RQ IRQFWLRQQHPHQW FRJQLWLI HVW
TXDOLILp GH VXEH[SHUW /
H[SHUW HVW OH VXMHW TXL GLVSRVH GHV FRQQDLVVDQFHV HW GHV KDELOHWpV
SHUPHWWDQWG
DWWHLQGUHOHQLYHDXGHSHUIRUPDQFHRSWLPDO
 6XU OH SODQ WKpRULTXH LO UHVWH j GpYHORSSHU XQH FRQFHSWXDOLVDWLRQ GHV VWUXFWXUHV GH
FRQQDLVVDQFHVDYHFXQDFFHQWVXUO
DFFHVVLELOLWpSOXW{WTXHVXUODVLPSOHSUpVHQFHRXDEVHQFHGHV
FRQQDLVVDQFHV ,O UHVWH pJDOHPHQW j GpFRXYULU SRXUTXRL GHV VXMHWV G
XQ QLYHDX G
H[SHUWLVH
LQWHUPpGLDLUH SRVVqGHQW OHV FRQQDLVVDQFHV SHUWLQHQWHVPDLV VRQW LQFDSDEOHV VH OHV XWLOLVHU GDQV
EHDXFRXSGH VLWXDWLRQV GH GLDJQRVWLF &XVWHUV%RVKXL]HQ	6FKPLGW 8QH DOWHUQDWLYH j
XQH FRQFHSWLRQ ELQDLUH GH O


































FHOOH GHVQRYLFHV/D WKpRULHGHVFKXQNVHW ODPpWKRGRORJLHHPSOR\pHSDU&KDVHHW6LPRQRQW
LQVSLUp G






 9LFHQWH  D FRQVWDWp TXH GHV H[SHUWV GDQV OH FRQWU{OH G
XQH VLPXODWLRQ G
XVLQH
WKHUPRK\GUDXOLTXHPpPRULVHQWPLHX[ OHV VLWXDWLRQVGHSDQQHTXH OHVQRYLFHV/HVFRQWUDLQWHV
VLWXDWLRQQHOOHV UHODWLYHV j O




H[SHUWLVH 9LFHQWH PRQWUH TXH VL VHXOHV TXHOTXHV UqJOHV GH IRQFWLRQQHPHQW
pTXLYDOHQWHV DX[ UqJOHV GX MHX G
XQ MRXHXU G
pFKHFV VRQW UHQGXHV DOpDWRLUHV DORUV OH UHVWH GH
FRKpUHQFH TXL VXEVLVWH GDQV OH V\VWqPH VXIILW DX[ H[SHUWV SRXU PRQWUHU GHV SHUIRUPDQFHV GH
PpPRULVDWLRQ VXSpULHXUHV j FHOOHV GHV QRYLFHV %DUILHOG  FRQVWDWH XQH PHLOOHXUH
SHUIRUPDQFH GH OD SDUW GHV H[SHUWV GDQV OH UDSSHO GH OLJQHV GH SURJUDPPH LQIRUPDWLTXH /D
SHUIRUPDQFH GH UDSSHO DXJPHQWH DYHF O
H[SpULHQFH 3RXU FHW DXWHXU F
HVW OH FKXQNDJH TXL HVW
UHVSRQVDEOHGH OD GLIIpUHQFH H[SHUWQRYLFH%DUILHOG DSURSRVp j VHV VXMHWV XQH WkFKHGH UDSSHO
GDQV ODTXHOOH O
HQFKDvQHPHQWGHVEORFVGHFRGHGXSURJUDPPHHVW UHQGXDOpDWRLUH/HFKXQN OH
SOXV LPSRUWDQW GX SURJUDPPH HVW UDSSHOp SDU ODPDMRULWp GHV H[SHUWV TXHOOH TXH VRLW VD SODFH
6RORZD\ $GHOVRQ HW (KUOLFK  IRQW UHPSOLU OD OLJQH PDQTXDQWH G
XQ SURJUDPPH
LQIRUPDWLTXH jGHV H[SHUWV HW GHVQRYLFHV&HV DXWHXUV FRQVWDWHQW TXH ORUVTXH OHSURJUDPPHj
FRPSOpWHU YLROH OHV FRQYHQWLRQVGHSURJUDPPDWLRQQRWDPPHQWHQ LQFOXDQWGHV OLJQHVGHFRGH
LQXWLOHV OHV SHUIRUPDQFHV GHV SURJUDPPHXUV DYDQFpV FKXWHQW DX QLYHDX GH FHOOHV GHV
SURJUDPPHXUVQRYLFHV)UHQVFKHW6WHUQEHUJIRQWMRXHUGHVSDUWLHVGHEULGJHjGHVMRXHXUV
H[SHUWV HW QRQ H[SHUWV ,OV FRQVWDWHQW TXH GHV PRGLILFDWLRQV GHV UqJOHV GX MHX SHUWXUEHQW OHV
H[SHUWV &HX[FL SHUGHQW SOXV GH SDUWLHV TXH OHV QRQ H[SHUWV /HV DXWHXUV FRQFOXHQW TXH OHV
GLIILFXOWpV TX
RQW OHV VXMHWV DYHF OHV FKDQJHPHQWV GH UqJOHV V




FRQFHSWXHO GH WUDLWHPHQW FRQWUDLUHPHQW DX[ PRGLILFDWLRQV GH IRUPH TXL WRXFKHQW OH QLYHDX
G









UpVXOWDWV LQFLWH FHUWDLQV DXWHXUV j DIILUPHU TXH OHV H[SHUWV VRQW LQIOXHQFpV SDU OD VWUXFWXUH GHV
GRQQpHV HQYLURQQHPHQWDOHV FRQWUDLUHPHQW DX[ QRYLFHV TXL VRQW LQIOXHQFpV SDU OD IRUPH

















SOXV GH WUDLWV GH VXUIDFH TXH OH QRYLFH GDQV FHUWDLQHV VLWXDWLRQV GH UDLVRQQHPHQW j IRUWH
FRPSRVDQWH YLVXHOOH'DQV OH FDV GX GLDJQRVWLFPpGLFDO SDU H[HPSOH OHV H[SHUWV XWLOLVHQW SOXV
G
LQIRUPDWLRQV FRQWH[WXHOOHV TXH OHV QRYLFHV %RVKXL]HQ+REXV &XVWHUV	 6FKPLGW  HW
SDVVHQW SOXV GH WHPSV j OLUH OHV GRQQpHV ORUVTXH FHOOHVFL VRQW SUpVHQWpHV GHPDQLqUH DOpDWRLUH

































HW 6LPRQ D E 3RXU FHV DXWHXUV O
H[SHUWLVH DX[ pFKHFV UHSRVH VXU GHVPpFDQLVPHV






GLVSRVHQWGH FKXQNV VSpFLILTXHV DX[SRVLWLRQVGH MHX UHQFRQWUpHV*REHWHW6LPRQDYDQFHQW OH
FRQFHSW GH SDWURQ WHPSODWH SRXU H[SOLTXHU OD SHUIRUPDQFHPQpVLTXH GHVPDvWUHV DX[ pFKHFV
6HORQHX[OHVSDWURQVVRQWGHVFKXQNVGDQVOHVTXHOVH[LVWHQWGHVFDVHVVORWVRGHVLQIRUPDWLRQV
VXSSOpPHQWDLUHVSHXYHQWrWUH VWRFNpHV UDSLGHPHQW/HVSDWURQVTXLGpFULYHQW OHVSRVLWLRQVTXH
JpQqUHQW OHVRXYHUWXUHVGHSDUWLHV HW TXL VRQW IDPLOLHUV DX[PDvWUHV HW H[SHUWV FRQWLHQQHQWGHV
LQIRUPDWLRQV IL[HV XQH GRX]DLQH GH SLqFHV HW GHV FDVHV TXL VHUYHQW GH YDULDEOHV 'HV
LQIRUPDWLRQV VXSSOpPHQWDLUHV SHXYHQW rWUH LQVpUpHV UDSLGHPHQW GDQV OHV FDVHV j SURSRV G
XQH
SRVLWLRQ DSSDUWHQDQW DX SDWURQ 'DQV FHWWH WKpRULH LO H[LVWH XQH VWUXFWXUH PQpVLTXH FDSDEOH
G
HQFRGHU GHV LQIRUPDWLRQV VWDQGDUG HW TXL SHXW pJDOHPHQW SUHQGUH HQ FRPSWH GHV YDULDQWHV
VLWXDWLRQQHOOHV 6LPRQ FLWH XQH VWUDWpJLH G
HQFRGDJH GH *REHW TXL FRQVLVWH j DSSDULHU GHV













PDODGLH GRQQpH /H VFULSW FRQWLHQW GHV LQIRUPDWLRQV SHUWLQHQWHV j SURSRV G
XQH PDODGLH VHV
VLJQHV HW V\PSW{PHV OHV FRQGLWLRQV G




PrPH WHPSV TXH OHV FRQQDLVVDQFHV FDXVDOHV HW ELRPpGLFDOHV GHYLHQQHQW SOXV HQFDSVXOpHV HQ
IRQFWLRQGHO
H[SpULHQFHDYHFXQHFHUWDLQHFODVVHGHPDODGLHV%RVKXL]HQHWDO/HVVFULSWV
































0/7 VRXV XQH IRUPH DFFHVVLEOH /
KDELOHWp GH PpPRLUH UHSRVHUDLW VXU WURLV PpFDQLVPHV /H
SULQFLSH G
HQFRGDJH VLJQLILDQW D SRVH TXH O
H[SHUW HQFRGH O






DFFpOpUDWLRQ F SRVH TXH OHV YLWHVVHV G










VXU XQH UpFXSpUDWLRQ G
LQIRUPDWLRQV VWRFNpHV HQ 0/7 &HWWH UpFXSpUDWLRQ HVW EDVpH VXU
O
DFWLYDWLRQ G
LQGLFHV SUpVHQWV HQ0&7 /HV WKpRULHV GHV KDELOHWpV GHPpPRLUH HW GH OD07/7
UHQGHQWFRPSWHGHVFDSDFLWpVGHPpPRULVDWLRQH[SHUWHVHQODLVVDQWXQHSODFHjODSRVVLELOLWpG
XQH
FDSDFLWp QRQ OLPLWpH&HUWDLQHV IRUPDOLVDWLRQV GH OD SV\FKRORJLH FRJQLWLYH WHQWHQW GHPRGpOLVHU
O
rWUHKXPDLQHQLQFOXDQWGHVOLPLWHVjVHVFDSDFLWpVGHWUDLWHPHQW2QSHXWFLWHUODWUqVIDPHXVH







 6XU OHSODQ WKpRULTXH OD WKpRULHGHVFKXQNVHW OD WKpRULHGHVKDELOHWpVGHPpPRLUHVRQW
FRQVWUXLWHV VXU OD EDVH G
K\SRWKqVHV GH WUDLWHPHQW GLIIpUHQWHV 3RXU OD WKpRULH GHV FKXQNV OD
FDSDFLWp GH WUDLWHPHQW HVW OLpH j OD FRQWUDFWLRQ GH O
LQIRUPDWLRQ &






DJLW SOXW{W GH PHWWUH O








 2Q YLHQW GH YRLU TXH OD PpPRLUH MRXH XQ U{OHFOp GDQV FHUWDLQHV FRQFHSWLRQV GH OD
SHUIRUPDQFHH[SHUWH'
DXWUHV IRUPDOLVDWLRQV UHSRVHQWVXU OHIRUPDWGHVFRQQDLVVDQFHV&
HVW OH












S &H VRQW GHV VWUXFWXUHV JpQpULTXHVGHKDXWQLYHDXTXL VRXV WHQGHQW WRXV OHV DVSHFWVGHV
FRQQDLVVDQFHV HW GHV KDELOHWpV KXPDLQHV 5HDVRQ  /H VFKpPD HVW XQ FRQFHSW TXL HVW
DWWULEXp j 0LQVN\  VRXV OH QRP GH IUDPH 8QH SUHPLqUH DSSURFKH GX VFKpPD SRXUUDLW
V
DSSDUHQWHU DX FRXUDQW 3LDJpWLHQ &HOXLFL DIILUPH TXH OH VFKpPD OH VFKqPH GDQV OD WKpRULH
3LDJpWLHQQH HVW FH TXL UHVWH G
XQH DFWLRQ HW TXL IDLW TX






























H[SpULHQFHGX VXMHW YDULDEOH HVVHQWLHOOHGDQV OD FRQGXLWHGHVDFWLYLWpV
URXWLQLqUHV 8Q VFKpPD HVW XQ HQVHPEOH G
LQVWUXFWLRQV SRXU UpVRXGUH GHV SUREOqPHV 'DQV
EHDXFRXSGHFDV LO LQFOXWGHVYDOHXUVSDUGpIDXWTXL VRQWXWLOLVpHVVL ODYDOHXUG
XQHGRQQpHQH
SHXW rWUH GpWHUPLQpH +XQW  HW XQH DPSOLWXGH GH WROpUDQFH j O





rWUH DSSOLTXp GLUHFWHPHQW 6RQ DSSOLFDWLRQ QpFHVVLWH GHV WUDQVIRUPDWLRQV TXL RQW SRXU EXW
G
DGDSWHU VHV FDUDFWpULVWLTXHV JpQpUDOHV DX[ VSpFLILFLWpV GH OD VLWXDWLRQ HQ FRXUV2QSDUOH DORUV
G
LQVWDQFLDWLRQ RX GH SDUWLFXODULVDWLRQ 6HORQ9DQ(OVODQGH  OHV VFKpPDV SHUPHWWHQW j OD
IRLV GH GLULJHU OD UHFKHUFKH GHV LQIRUPDWLRQV VXSSRVpHV SHUWLQHQWHV HW GH SURGXLUH OHV
LQIRUPDWLRQV PDQTXDQWHV ORUVTXH OHV GRQQpHV GH OD VLWXDWLRQ SHUoXH VRQW ODFXQDLUHV (Q WDQW
TX
XQLWpV VWUXFWXUpHV GH FRQQDLVVDQFHV OHV VFKpPDV YRQW SHUPHWWUH GH WUDLWHU UDSLGHPHQW OHV
VLWXDWLRQV VWpUpRW\SpHV GH OD YLH TXRWLGLHQQH SRXU OHVTXHOOHV RQ SRXUUDLW DJLU GH IDoRQ TXDVL
DXWRPDWLTXH j SDUWLU GH OHXU LGHQWLILFDWLRQ /HV VFKpPDV Q
RQW SDV WRXV OH PrPH SRLGV ,OV
SUpVHQWHQWXQVHXLOHQIRQFWLRQGXTXHOOHXUDFWLRQSHXWVHGpFOHQFKHUSOXVRXPRLQVIDFLOHPHQW
&HUWDLQV VFKpPDV TXL RQW pWp SOXV VRXYHQW HW SOXV UpFHPPHQW XWLOLVpV GDQV FHUWDLQV FRQWH[WHV
DXUDLHQWWHQGDQFHjPDLQWHQLUXQSRWHQWLHOGHGpFOHQFKHPHQWSOXVpOHYpTXHG
DXWUHV






WUDLWV GH VXUIDFH MRXHQW FH U{OH GH GpFOHQFKHXUV HW SHXYHQW rWUH j O
RULJLQH G
HUUHXUV FDU OH
FRPSRUWHPHQW EDVp VXU OHV KDELOHWpV HVW VXUDSSULV ,O Q
\ D SDV G
DQDO\VH H[SOLFLWH GH OD











OHV VFKpPDV FRPSRVLWLRQQHOV TXL UHQGHQW FRPSWHQW G
XQ SKpQRPqQH HQ OH GpFRPSRVDQW HQ





DJHQGD VWRFNp HQPpPRLUH /RUVTX
XQH VLWXDWLRQ GRLW rWUH FRPSULVH OD VWUXFWXUH ORJLTXH GHV
GRQQpHVVLWXDWLRQQHOOHVGpFOHQFKHUDLWXQGHVWURLVW\SHVGHVFKpPDV8QVFKpPDDEVWUDLWSRXUUDLW

































GRQW OH QRYLFH GLVSRVH 8Q GHUQLHU W\SH FRQFHUQH GHV FRQQDLVVDQFHV H[SpULHQWLHOOHV )LQN HW
/XVWK  EDVpHV VXU GHV UpVROXWLRQV UpSpWpHV TXL IRXUQLVVHQW GHV UDFFRXUFLV DX WUDYHUV GX
VDYRLU HW SHUPHWWHQW j O
H[SHUW GH UpVRXGUH OHV SUREOqPHV SOXV YLWH HW SOXV SUpFLVpPHQW TXH OH
QRYLFH&HVFRQQDLVVDQFHVSHXYHQWrWUHDSSDUHQWpHVDX[UDFFRXUFLVGH5DVPXVVHQD









K\SRWKqVHVHW LQWHUSUpWDWLRQVSURGXLWHVSHQGDQW OD UpVROXWLRQGHSUREOqPHVRQWPLHX[UHWHQXHV
FKH]OHVH[SHUWVTXHFKH]OHVDXWUHVVXMHWV/HVH[SHUWVVHPEOHQWLQFOXUHGDQVOHPDWpULHOUDSSHOp
GHV pOpPHQWV GH OHXU H[SpULHQFH HQ GLDJQRVWLF HQ SOXV GX PDWpULHO SUpVHQWp /D PHLOOHXUH





 =HLW]HW6SRHKU  IRQWGpSDQQHUXQSURJUDPPHGHSLORWDJHG·XQURERWILFWLIjGHV
VXMHWV TXL UHoRLYHQW GHX[ W\SHV G·DSSUHQWLVVDJH YRLU )LJXUH  'DQV XQ FDV LOV UHoRLYHQW XQ
DSSUHQWLVVDJH HQ SURIRQGHXU 3 &KDFXQ GHV pOpPHQWV GX V\VWqPH HVW H[SOLTXp GHPDQLqUH
VpTXHQWLHOOH/HV IRQFWLRQV UHPSOLHVSDUFHVVRXVV\VWqPHVVRQWHQVXLWHH[SOLTXpHV(QILQDSUqV
TXH WRXV OHV VRXVV\VWqPHV VRQW SUpVHQWpV XQH YXH G
HQVHPEOH GX V\VWqPH HVW GRQQpH 'DQV
O




FRPPHQFH SDU XQH YXH G
HQVHPEOH /D IRQFWLRQ GH FKDTXH VRXVV\VWqPH HVW SUpVHQWpH /D
SUpVHQWDWLRQVHWHUPLQHSDUOHVFRPSRVDQWVGHEDVQLYHDX/HVUpVXOWDWVPRQWUHQWTXHOHVVXMHWV/
RQW GH PHLOOHXUHV SHUIRUPDQFHV GH GpSDQQDJH /RUVTX
RQ GHPDQGH DX[ VXMHWV GH FODVVHU OHV
SDQQHV OHV VXMHWV / SURSRVHQW XQH FODVVLILFDWLRQ IOH[LEOH PRLQV FHQWUpH VXU OH PDWpULHO
G
DSSUHQWLVVDJHTXH OHV VXMHWV3/HVDXWHXUVSURSRVHQWTXH OHV VXMHWV/RQWDFTXLVXQHEDVHGH
FRQQDLVVDQFHVRUJDQLVpHKLpUDUFKLTXHPHQWTXLDpYROXpYHUVXQHUHSUpVHQWDWLRQSURFpGXUDOHDORUV
TXH OHV VXMHWV 3 RQW UHoX XQ DSSUHQWLVVDJH PRLQV XWLOLVDEOH /HV DXWHXUV FRQFOXHQW TXH OD
IRUPDWLRQ G
XQH UHSUpVHQWDWLRQ H[SHUWH LPSOLTXH XQH UpRUJDQLVDWLRQ GHV FRQQDLVVDQFHV OD
IRUPDWLRQ G
DVVRFLDWLRQV HQWUH GLIIpUHQWV QLYHDX[ G

























HW QRQ OD VXEVWDQFH GX UDLVRQQHPHQW GH O

















DXWHXU GH FHWWH WKpRULH UDSSRUWH GHV UpVXOWDWV VHORQ OHVTXHOV XQ UpIOH[H OH
FOLJQHPHQW HQ O
RFFXUUHQFH SHXW rWUHPRGLILp SDU O
DWWHQWLRQ 3OXVLHXUV UHFKHUFKHV GH FH W\SH
FRQGXLVHQW O
DXWHXU j VXSSRVHU TXH VL GHV UpIOH[HV LQQpV FRPPH OH FOLJQHPHQW SHXYHQW rWUH
PRGLILpV SDU O




UpFXSpUDWLRQ HQ UHYDQFKH SHXW rWUH FRQWU{OpH 'DQV OD PHVXUH R F
HVW OD UpFXSpUDWLRQ HQ
PpPRLUHG
LQIRUPDWLRQV VWRFNpHVTXL VRXVWHQG OHVSURFHVVXVGH WUDLWHPHQW DXWRPDWLVpV/RJDQ
FRQFOXW TXH O
LQIOXHQFH GH SURFHVVXV FRQWU{OpV VXU OD UpFXSpUDWLRQ UHIXVHU WRXW RX SDUWLH GHV
LQIRUPDWLRQV UpFXSpUpHV SDU H[HPSOH HVW XQH SUHXYH TXH OHV WUDLWHPHQWV DXWRPDWLVpV SHXYHQW
rWUH FRQWU{OpV &H TXH O





WUDLWHPHQW DXWRPDWLVpV SXLVVHQW rWUH SHUWXUEpV &HOD Q












 /HV H[SHUWV UHFRQQDLVVHQW GHV SDWWHUQV VSpFLILTXHV GH GRQQpHV HW OHV XWLOLVHQW SRXU
LGHQWLILHU UDSLGHPHQWXQHQVHPEOHGH VROXWLRQVSRVVLEOHV&
HVW FHTXH IDLW OH UDGLRORJXHH[SHUW




D &HV VXMHWV UHFKHUFKHQW XQ HQVHPEOH GH WUDLWV TXL SHXW rWUH UDSSURFKp GX QRP G
XQH
PDODGLH GDQV OH FDV GHVPpGHFLQV RX G











HUUHXUV HW SDUYLHQQHQW j OHV FRUULJHU UDSLGHPHQW DORUV TXH OHV QRYLFHV
FRPPHWWHQWSOXVG
HUUHXUVHWFRQVDFUHQWODPRLWLpGHOHXUWHPSVGHSURJUDPPDWLRQjOHVFRUULJHU
$OOZRRG	%M|UKDJ  /D GLIIpUHQFH GH SHUIRUPDQFH HQWUH FHV GHX[ FDWpJRULHV GH VXMHWV
UHSRVH SUREDEOHPHQW VXU OD FRQQDLVVDQFH GX W\SH G
HUUHXU FRPPLVH j WHO RX WHO HQGURLW GX
SURJUDPPHFHTXLSHUPHWjO
H[SHUWGHWUDYDLOOHUGDQVGHVFRQILJXUDWLRQVFRQQXHVSRXUOHVTXHOOHV
GHV UpSRQVHV DGDSWpHV DX[ HUUHXUV pYHQWXHOOHV H[LVWHQW LQGpSHQGDPPHQW GH O
DSSDUHQFH GX
SURJUDPPH<H	6DOYHQG\
 /HV UpSRQVHV G
XQ VXMHW H[SHUW j OD PDMRULWp GHV pYpQHPHQWV GH VRQ GRPDLQH GH








DSSOLFDWLRQ GX SULQFLSH G








GH OHXUV FRQQDLVVDQFHV ELRPpGLFDOHV SRXU pWDEOLU XQ GLDJQRVWLF &HOXLFL UHSRVH SULQFLSDOHPHQW
VXUO
REVHUYDWLRQGHVVLJQHVFOLQLTXHVDX[TXHOVFHVVXMHWVUHOLHQWGHVFDXVHVSRVVLEOHV&HSHQGDQW
OHV FRQQDLVVDQFHV ELRPpGLFDOHV GHV H[SHUWV QH VRQW SDV GHYHQXHV UXGLPHQWDLUHV /
DQDO\VH GHV
YHUEDOLVDWLRQV PRQWUH TXH O
DXJPHQWDWLRQ GX QLYHDX G
H[SHUWLVH HVW DVVRFLp j GH PHLOOHXUHV
FRQQDLVVDQFHVELRPpGLFDOHVPrPHVLFHOOHVFLQHVRQWSDVPLVHVHQ±XYUHORUVGXGLDJQRVWLF'H
PHLOOHXUHV FRQQDLVVDQFHV DEVWUDLWHV FKH] OHV H[SHUWV RQW pJDOHPHQW pWp UHPDUTXpHV SDU <H HW
6DOYHQG\  GDQV OH FRQWH[WH GH OD SURJUDPPDWLRQ LQIRUPDWLTXH &H FRQVWDW SRUWH
SDUWLFXOLqUHPHQW VXU OHV QLYHDX[ FRQFHSWXHO HW IRQFWLRQQHO
 ✁ 
 GX SURJUDPPH TXL VRQW FHX[
SHUPHWWDQW UHVSHFWLYHPHQW ODFRPSUpKHQVLRQGXIRQFWLRQQHPHQWJpQpUDOGXSURJUDPPHHWVRQ
FRGDJH
 %HOLHUH HW 3DULVH  GLIIpUHQFLHQW GHX[ W\SHV G




OHV REMHFWLIV GH OD WkFKH &H W\SH G
H[SHUWLVH HVW SDUWLFXOLqUHPHQW HIILFDFH ORUV GH VLWXDWLRQV
KDELWXHOOHV/HGHX[LqPH W\SHFRQFHUQHXQHH[SHUWLVH IOH[LEOHTXL VHFRQVWUXLWFRPSWH WHQXGHV
REMHFWLIV GH WUDYDLO SRXU OHVTXHOV O
RSpUDWHXU UHFKHUFKH OHVPR\HQV TX













UHFKHUFKH GHV REMHFWLIV GH O




VLPLODLUH j XQ FDV SDVVp OH UpVXOWDW GX MXJHPHQW SDVVp VHUYLUD G
H[SOLFDWLRQ DX FDV SUpVHQW(Q





GH5DVPXVVHQ D SRXU TXL OD SULVH GH GpFLVLRQ HW ODSODQLILFDWLRQGHYLHQQHQWXQ FKDvQDJH
LQGLFHDFWLRQTXDQGHOOHVVHSURGXLVHQWGDQVXQFRQWH[WHIDPLOLHU/DUpGXFWLRQGHO
HQVHPEOHGHV
SDQQHV SRVVLEOHV SHXW rWUH UDSSURFKpH GX FRQFHSWGH IRFXVSURSRVp1RRWHERRPHW/HHPHLMHU






rWUH FODVVpH GDQV O
H[SHUWLVH LQGpSHQGDQWH GX FRQWH[WH 'DQV OH FDV GH SDQQHV QRXYHOOHV OHV
SDWWHUQV GH V\PSW{PHV VXVFHSWLEOHV GH GpFOHQFKHU XQ GLDJQRVWLF V\PSWRPDWLTXH QH VRQW SDV


















GHV FDXVHV HW RQ IRUPXOH XQ GLDJQRVWLF $X WHUPH GH FH GLDJQRVWLF XQ EXW HVW JpQpUp HW XQH
SURFpGXUHHVWDSSOLTXpH5LFKDUG




pFKHFV OH VFKpPDQH SHXW rWUH GpFOHQFKp LPPpGLDWHPHQW SXLVTXH OD FRQILJXUDWLRQ GH

















QLYHDX GH FRQWU{OH SOXV FRWHX[ EDVp VXU OHV FRQQDLVVDQFHV $PDOEHUWL &




LQIpUHQFHV SRXU SDUYHQLU DX EXW .RQUDGW  &H SDVVDJH j O
LQIpUHQFH SRXU FRQGXLUH OH
GLDJQRVWLF DPqQH O
H[SHUW j XWLOLVHU XQ PRGH GH UDLVRQQHPHQW WUqV TX
LO XWLOLVH UDUHPHQW
5DDMPDNHUVHW9HUGX\Q RQW IDLWGLDJQRVWLTXHUGHVSDQQHVjGHVRSpUDWHXUVFKDUJpVGH OD
FRQGXLWH GHV V\VWqPHV GH SURSXOVLRQ GH QDYLUHV PLOLWDLUHV /HV WkFKHV VRXPLVHV DX[ VXMHWV
FRQFHUQDLHQW GHV SDQQHV GDQV XQ V\VWqPH UpHO VHPEODEOH j FHOXL FRQGXLW KDELWXHOOHPHQW PDLV
MDPDLV UHQFRQWUp /HV UpVXOWDWV PRQWUHQW TXH OHV FRQQDLVVDQFHV JpQpUDOHV TX









 'DQV OD JUDQGH PDMRULWp GH OHXUV DFWLRQV OHV H[SHUWV HQ GpSDQQDJH IRQGHQW OHXUV
RSpUDWLRQV VXU GHV SUREDELOLWpV &HV SUREDELOLWpV UHIOqWHQW OD IUpTXHQFH DYHF ODTXHOOH GHV FR
RFFXUUHQFHV V\PSW{PHVFDXVHV VH PDQLIHVWHQW /D IUpTXHQFH VHUW G
LQGLFH GH WUDLWHPHQW GH
O
LQIRUPDWLRQ /RUVTX




SHUWLQHQFH GX SOXV SUREDEOH DX PRLQV SUREDEOH %HUHLWHU 	 0LOOHU  8Q RSpUDWHXU
H[SpULPHQWp VDLW TXH FHUWDLQV pOpPHQWV G
XQ V\VWqPH RQW SOXV GH FKDQFHV G
rWUH HQ SDQQH TXH
G
DXWUHV ,O FRQQDvW O












SURFpGXUH GH UHPSODFHPHQW /








OHSODQ FRPPHQFHSDU OH WHVW GH ODSDQQH ODSOXV IUpTXHQWHHW VH WHUPLQHSDU OH WHVWGH ODSOXV
LPSUREDEOH /H SODQ HVW pODERUp VXU OD EDVH GHV FRQIURQWDWLRQV SDVVpHV GHV RSpUDWHXUV DYHF





SLUHGHV FDV j OD ILQ/
H[SpULHQFHGH O
RSpUDWHXU IDLWTXH OHSODQFRXYUH ODPDMRULWpGHVFDXVHV
SRVVLEOHVHWODTXDVLWRWDOLWpGHVSDQQHVGpMjUHQFRQWUpHV
/
KHXULVWLTXH GH IUpTXHQFH SHXW rWUH UDSSURFKpH GH OD WKpRULH GH OD VRXVVSpFLILFDWLRQ
FRJQLWLYH GH 5HDVRQ  &HOOHFL UHSRVH VXU GHV LQGLFHV GH VLPLODULWp HW GH IUpTXHQFH /D
VpOHFWLRQGHVFRQQDLVVDQFHVSDUVLPLODULWpFRQVWLWXHUDLWOHPRGHGHVpOHFWLRQSUpGRPLQDQWORUVTXH





&HWWH WKpRULH SHXW rWUH UHYXH VRXV O







TXL HVW DFWLYp UHODWLYHPHQW DX[ UpJXODULWpV REVHUYpHV GDQV OH SDVVp2QSHXW FRQVLGpUHU TXH OD
VLPLODULWp HW OD IUpTXHQFH VRQW GHX[ QRWLRQV FRQIRQGXHV 8QH VLWXDWLRQ IUpTXHQWH HVW
QpFHVVDLUHPHQW VLPLODLUH j FHOOHV TXL O
RQW SUpFpGp HW TXL pWDLHQW GHPrPHQDWXUH /D VLPLODULWp
VHUDLW SOXW{W OH PRGH GH UpFXSpUDWLRQ PLV HQ ±XYUH GDQV OH FDV G
XQH VLWXDWLRQ UDUH HW
VXIILVDPPHQW VDLOODQWH SRXU TXH O









GHV FRQQDLVVDQFHV OHV SOXV GLVSRQLEOHV /H UDSSHO HVW OXL DXVVL VRXPLV j FH SULQFLSH HW FHOD VH
YpULILHPrPHGDQVGHV VLWXDWLRQV WRXW j IDLWDQRGLQHVGH ODYLHTXRWLGLHQQH3DUH[HPSOH/XW]




KDELWXHOOHPHQW DYHF XQH PDUJH G
HUUHXU GH WURLV j FLQT SODFHV VHORQ TXH FH UDSSHO FRQFHUQH
O










GHV UHVVRXUFHV HW OD SUpFLVLRQ SDVVHQW SDU XQH UpGXFWLRQ GH O





SDQQHV FRPSDWLEOHV DYHF OHV V\PSW{PHV HW SDU OHV WHVWV HIIHFWXpV DSUqV TXH FHW HQVHPEOH HVW
UpGXLW j O




FDUDFWpULVH SDU XQH SHUIRUPDQFH RSWLPDOH SRXU XQ FRW PHQWDO PLQLPXP &H FRPSRUWHPHQW
FRQGXLW j XQH SULVH GH ULVTXH LPSOLFLWH SHUPDQHQWH SDU O
RSpUDWHXU GDQV OD PHVXUH R GH
QRPEUHXVHV K\SRWKqVHV QH VRQW SDV WHVWpHV &HSHQGDQW FHWWH SULVH GH ULVTXHV HVW FRQWUDLQWH
SXLVTXH GDQV OD SOXSDUW GHV FDV O
RSpUDWHXU QH SHXW SDV UDLVRQQHU GH IDoRQ V\VWpPDWLTXH HW
H[KDXVWLYH VXU O
HQVHPEOH GHV GRQQpHV HW GHV K\SRWKqVHV $PDOEHUWL E '
XQH PDQLqUH
JpQpUDOH O
RSpUDWHXU QH UHFKHUFKH TXH O






DXWUHV SOXV ORXUGHV VHXOHPHQW ORUVTXH OHV SUpFpGHQWHV QH SHXYHQW SDV FRQGXLUH j OD UpXVVLWH
/HSODW







LQIRUPDWLRQ&HWWH UHSUpVHQWDWLRQQHFRQWLHQWTXHFHTXLHVW LQGLVSHQVDEOHSRXU O
DFWLRQHWHOOH
HVW GpIRUPpH IRQFWLRQQHOOHPHQW OHV FDUDFWpULVWLTXHV FHQWUDOHV GH O
REMHW VRQW DPSOLILpHV
2FKDQLQH XWLOLVH OH FRQFHSW G
LPDJH RSpUDWLYH SRXU DQDO\VHU OH GLDJQRVWLF GH WXPHXUV GH OD
WK\URwGH,ODQRWpHQGHPDQGDQWDX[PpGHFLQVGHGHVVLQHUOHVWK\URwGHVTXHOHVWXPHXUVpWDLHQW
UHSUpVHQWpHV SOXV JURVVHV TX
HQ UpDOLWp 7RXW VH SDVVHUDLW FRPPH VL OHV PpGHFLQV ODLVVDLHQW
WUDQVSDUDvWUH GDQV OHXUV GHVVLQV OD VDLOODQFH GH OD WXPHXU YLVjYLV GX UHVWH GHV LQIRUPDWLRQV
GLVSRQLEOHV6LFHWWHGpIRUPDWLRQIRQFWLRQQHOOHHVW OHUHIOHWGXFRQWHQXGH ODPpPRLUHDORUV OHV
PpGHFLQV HQFRGHQW OHV LQIRUPDWLRQV SHUWLQHQWHV GHPDQLqUH VDLOODQWH5DEDUGHO  WUDLWH GH
O
RSpUDWLYLWp GHV UHSUpVHQWDWLRQV GHV RSpUDWHXUV GDQV GHV WHUPHV SURFKHV GH FHX[ G
2FKDQLQH


























DUFKLWHFWXUH FRJQLWLYH GH OD FRPSpWHQFH SHXW SUHQGUH GHV IRUPHV GLYHUVHV /D
FRUUHVSRQGDQFH HQWUH OD WkFKH HW OD FRPSpWHQFH HVW PXOWLIRUPH QRWDPPHQW SDUFH TXH OHV
H[LJHQFHV GH OD WkFKH SHXYHQW rWUH VDWLVIDLWHV DYHF GHV FRPSpWHQFHV GLIIpUHQWHV 8QH PrPH







ERQQH FRQQDLVVDQFH GHV UqJOHV GH IRQFWLRQQHPHQW /HSODW  8QH PrPH WkFKH SHXW rWUH
UpVROXH SDU SOXVLHXUV VWUDWpJLHV GLIIpUHQWHV GRQW OHV H[LJHQFHV YDULHQW pQRUPpPHQW 5DVPXVVHQ
 /D FRQVpTXHQFH HVW TXH G
XQH IRLV j O
DXWUH XQ VXMHW Q
XWLOLVH SDV IRUFpPHQW OD PrPH
VWUDWpJLH5DVPXVVHQE8QGHVIDFWHXUVGHFHFKDQJHPHQWGHVWUDWpJLHHVWO
H[SpULHQFHHWj
WUDYHUV HOOH OD GLYHUVLWp GHV DLGHV HW LQGLFHV LQIRUPHOV TXH O
RSpUDWHXU SHXW GpFRXYULU GDQV OD
VLWXDWLRQHWTX
LOXWLOLVHSRXUVRQWUDYDLO&XQ\
 3RXU $PDOEHUWL D LO Q
\ DXUDLW SDV XQH PDLV GHV H[SHUWLVHV FRUUHVSRQGDQW j XQ
UHJLVWUH G
REMHFWLIV G
DFWLRQ UHOLpV KLpUDUFKLTXHPHQW GX SOXV DPELWLHX[ WRXW IDLUH GH IDoRQ
RSWLPDOH DX PRLQV ULVTXp DVVXUHU OH PLQLPXP GH UpVXOWDWV HQ SUpVHUYDQW VRLPrPH HW OH









SUHQDQW OH UHODLV GHV FRQQDLVVDQFHV H[SHUWHV ORFDOHV TXDQG FHOOHVFL VHUDLHQW HQ FRQIOLW DYHF OD
FRPSUpKHQVLRQ HW O
DFWLRQ VXU XQH VLWXDWLRQ FRQFUqWH &HWWH SRVLWLRQ UHMRLQW HQ SDUWLH FHOOH
G
2KOVVRQ SRXUTXL LOH[LVWHGHVVFKpPDVDEVWUDLWVUHODWLIVjXQHFODVVHGHSUREOqPHVTXL
VHUYLUDLHQW j GpILQLU OH W\SH GH VFKpPD ORFDO j PHWWUH HQ ±XYUH &I   /D WKpRULH GHV
VFKpPDV -RKQVRQ*UD]LROL -DPDO HW=XDONHUQDQ  IRQW FHFRQVWDW HQFHTXL FRQFHUQH OD












OD WkFKH &HFL SHUPHW j O
H[SHUW G





HVW SDV LQYDULDEOHPHQW RSWLPDOH /D FRPSpWHQFH GpSHQG GHV
FDUDFWpULVWLTXHV GH OD WkFKH 8Q H[SHUW SHXW Q
rWUH HIILFDFH TXH GDQV FHUWDLQHV FRQILJXUDWLRQV





DSSURFKH GX WUDYDLO j DGRSWHU 7RXWH WHQWDWLYH GH PR\HQQHU GHV GRQQpHV G
XQH
SRSXODWLRQ SHXW PDVTXHU OD VWUXFWXUH YpULWDEOH GHV FRQQDLVVDQFHV 3RXU FHUWDLQV XQH









 'DQV OD VXLWH GH QRWUH H[SRVp OHV VFKpPDV O
KHXULVWLTXH GH IUpTXHQFH HW OH SULQFLSH
G










FHWWH FRQFHSWLRQ GX UDLVRQQHPHQW H[SHUW FRPPH DSSDULHPHQW GH WUDLWV &
HVW OD SRVLWLRQ
GpIHQGXH SRXU O























 /D SXLVVDQFH GX UDLVRQQHPHQW H[SHUW GRQW LO YLHQW G















HUUHXU D pWp FRQVLGpUpH GqV OH GpEXW GX VLqFOH FRPPH XQ LQGLFDWHXU GHV DFWLYLWpV









GHV RSpUDWHXUV RQW SOXV G
LQWpUrW TXH OHV FRPSRUWHPHQW QRUPDX[ GDQV OD PHVXUH R HOOHV
IRXUQLVVHQWXQpFODLUDJHVXUOHVOLPLWHVGHO
rWUHKXPDLQ
 /DPDMRULWp GHV UHFKHUFKHV VXU O
H[SHUWLVH SUpVHQWHQW O
H[SHUW FRPPH XQ VXMHW TXL SHXW
FRQGXLUHGHVWkFKHVFRPSOH[HVDYHFXQHJUDQGHILDELOLWpTXLGLVSRVHGHFDSDFLWpVGHWUDLWHPHQW
pOHYpHV HW TXL FRPPHW PRLQV G
HUUHXUV TX





TXH OD QRWLRQ G
H[SHUWLVH Q
HVW SDV V\QRQ\PH G




PRLQVH[SHUWVGDQV OHPDQLHPHQWGHV OLTXLGHVGHWUDFHU OHQLYHDXGHO
HDXGDQVXQYHUUHLQFOLQp
UHSUpVHQWp GDQV XQ GHVVLQ DXGHVVXV G
XQ UpFLSLHQW &I )LJXUH  /








VHUYHXVHV HW GHV VHUYHXUV /HV VXMHWV QRQ H[SHUWV GX GRPDLQH IHPPHV DX IR\HU pWXGLDQWV
FKDXIIHXUV GH EXV PRQWUHQW OHV SHUIRUPDQFHV OHV SOXV pOHYpHV &HWWH H[SpULHQFH PHVXUH XQH
KDELOHWp SHUFHSWLYH HQ UHODWLRQ DYHF OH PDQLHPHQW G

































 5HDVRQ  DWWULEXH j O
HUUHXU XQ VWDWXW G




















FRQQDLVVDQFHVGpFODUDWLYHVHQWUHHQ MHXGDQV OHV VLWXDWLRQVQRXYHOOHVSRXU OHVTXHOOHV OHVDFWLRQV






H[SHUWLVH OH FRQWU{OH VHGpSODFH YHUV O












 6DOOPLQHQ HW 7DOOEHUJ  V
DSSXLHQW pJDOHPHQW VXU OHPRGqOH GH 5DVPXVVHQ 
SRXU GpILQLU GHV W\SHV G





D SDV YX OH GDQJHU HW D JOLVVp /HV HUUHXUV GX QLYHDX GHV UqJOHV
VXUYLHQQHQWGDQVO
H[pFXWLRQGHWkFKHVURXWLQLqUHVGDQVXQHVLWXDWLRQFRQQXHTXLQHUHTXLHUWSDV












VLWXDWLRQ RX VXU O
DSSOLFDWLRQ G
XQH UqJOH IUpTXHQWH j XQH VLWXDWLRQ UDUH ,FL RQ UHWURXYH FH
TX






GXSUREOqPH VRQWSUpVHQWVGDQV ODEDVHGH WUDYDLO&HV OLPLWDWLRQV VRQW LQKpUHQWHV DXPRGHGH
FRQWU{OH DWWHQWLRQQHO HW VRQW FDUDFWpULVpHV SDU XQH VXUVLPSOLILFDWLRQ /HV IDXWHV GH UDWLRQQDOLWp
LPSDUIDLWH D VRQW GXHV DX PRGH VFKpPDWLTXH /HV VFKpPDV SHXYHQW rWUH GpFOHQFKpV SDU GHV
IDFWHXUV WHOV TXH OD IUpTXHQFH G
XVDJH /HV IDXWHV GH UDWLRQQDOLWp KpVLWDQWH E SURYLHQQHQW GH
O










 &KDQJ 'L &HVDUH HW *ROGERJHQ  SURSRVHQW GH GLFKRWRPLVHU OHV HUUHXUV HQ XQH
FODVVLILFDWLRQ IRQFWLRQQHOOH DVVRFLpH DX[ FDUDFWpULVWLTXHV GH O













pFKHOOH OH V\VWqPH GDQV VRQ HQVHPEOH &KDQJ HW DO  GpFULYHQW HW FODVVHQW OHV W\SHV GH
G\VIRQFWLRQQHPHQWV VXVFHSWLEOHV G
rWUH UHQFRQWUpVGDQVXQ V\VWqPH8Q pFKHF VXUYLHQW ORUVTXH
O
RSpUDWHXU SHUoRLW TXH OH V\VWqPH FHVVH GH GpOLYUHU OD VRUWLH DWWHQGXH 8QH HUUHXU VXUYLHQW
ORUVTX





XQ pFKHF &HWWH GHVFULSWLRQ IRUPHOOH SHUPHW G
LGHQWLILHU OH W\SH GH




XQ pFKHF &HWWH LGHQWLILFDWLRQ Q






XQ pFKHF HW G
XQH HUUHXU &H GHUQLHU W\SH GH GLDJQRVWLF LPSRVH GH
UHPRQWHUSOXVKDXWGDQVO
DUEUHFDXVDO
 'RLUHDX:LRODQG HW$PDOEHUWL  IRQW GpWHFWHUGHV HUUHXUV jGHVSLORWHV ORUVGH OD
SURMHFWLRQG
XQILOPGHSLORWDJH,OVFRQVWDWHQWTXHOHVHUUHXUVOHVPLHX[GpWHFWpHVVRQWFHOOHVTXL
PHWWHQW HQ MHX OD VpFXULWp RX TXL FRUUHVSRQGHQW j GHV DFWLRQV QRQ SODQLILpHV 6XU OH SODQ GX
GpFRXUV WHPSRUHO GH O
HUUHXU OHV DXWHXUV LVROHQWXQHGpWHFWLRQDQWLFLSpHGDQVGHVFDVXQH






RQW SDV EHVRLQ GHV FRQVpTXHQFHV GH O



















QL LQFRUUHFWHV HQ VRL HW TXH OHXUQDWXUH HVW GpWHUPLQpHSDU OD VLWXDWLRQ8QHPrPHDFWLRQSHXW
DORUVrWUHFRUUHFWHGDQVXQHVLWXDWLRQHWLQFRUUHFWHGDQVXQHDXWUH&HSUREOqPHGHFODVVLILFDWLRQ

























GLDJQRVWLF SHXYHQW VH GpFULUH j SOXVLHXUV QLYHDX[ GHSXLV O
REVHUYDWLRQ GH O







SHXW UHOHYHU GLIIpUHQWHV FODVVHV G
HUUHXUV GH GLDJQRVWLF $X QLYHDX GHV FRQQDLVVDQFHV D OH
GLDJQRVWLFUHSRVHVXUGHVWUDLWHPHQWVFRQWU{OpVPLVHQRHXYUHGDQVXQHWkFKHQRQIDPLOLqUH/H
UDLVRQQHPHQW HVW LQIpUHQWLHO HW OHV HUUHXUV SHXYHQW rWUH FDXVpHV SDU O
pWHQGXH GX FKDPS GHV
SRVVLEOHV j SUHQGUH HQ FRPSWH /D FRQQDLVVDQFH GHV IUpTXHQFHV G
RFFXUUHQFH GHV SDQQHV HVW
DEVHQWH HW OH GLDJQRVWLF SHXW GpPDUUHU VXU XQ LQGLFH LQDSSURSULp$XQLYHDX GHV UqJOHV E OHV
HUUHXUVGHGLDJQRVWLFVRQWOLpHVjODPLVHHQ±XYUHGHSURFpGXUHVLQFRUUHFWHV3RXUXQPpFDQLFLHQ
SDU H[HPSOH FH W\SH G
HUUHXU FRQFHUQH OHV WHVWV TX









ODEDVHGHV DFWLYDWHXUV OHVSOXV IUpTXHQWVRX OHVSOXV VDLOODQWV$XQLYHDXGHV DXWRPDWLVPHV F
O




JUkFH DX[ UpJXODULWpV GXPRQGH /HV URXWLQHV TXL V
\ UDSSRUWHQW VRQW UHSUpVHQWpHV GHPDQLqUH
LQWHUQHVRXVODIRUPHGHVFKpPDV&HVRXWLOVGHWUDLWHPHQWG
LQIRUPDWLRQODUJHPHQWDXWRPDWLVpV



























+ SOXW{W TXH SDU GHV FDV TXL O














XQ HQYLURQQHPHQW FRPSOH[H OH VXMHW D WURS G
K\SRWKqVHV FRQFXUUHQWHV SRXU SURFpGHU
UDWLRQQHOOHPHQWDILQGHWURXYHUXQHSDQQH'LYHUVSURFpGpVFRJQLWLIVSHXYHQWrWUHPLVHQRHXYUH
TXL UpGXLVHQW OD FKDUJH PDLV FRQGXLVHQW j XQH SHUIRUPDQFH PpGLRFUH /HV K\SRWKqVHV VRQW
JpQpUpHVSUpPDWXUpPHQWVXUODEDVHGHSUHXYHVLQVXIILVDQWHVGHVSUHXYHVGHFRQILUPDWLRQSOXW{W
TXH G










OH SURFHVVXV GH GLDJQRVWLF UHQGHQW O
LVVXH GX UDLVRQQHPHQW LQFHUWDLQH%HUHLWHU HW0LOOHU 
IRQW UHPDUTXHU TXH OHV GLIILFXOWpV UHQFRQWUpHV DX GpEXW G













GHV SRVVLEOHV SULV HQ FRPSWH SDU O










 /D IUpTXHQFH &I   /
KHXULVWLTXH GH IUpTXHQFH HVW FRQVLGpUpH LFL FRPPH XQ
JpQpUDWHXU G
HUUHXU 6HORQ 3D]]DQL  XQ RSpUDWHXU SHXW FRPPHWWUH XQH HUUHXU GDQV VRQ
GLDJQRVWLF HQ IRUPXODQW XQH K\SRWKqVH LQFRPSDWLEOH DYHF OHV V\PSW{PHV /
RSpUDWHXU SHXW
pJDOHPHQWIRUPXOHUXQPDXYDLVGLDJQRVWLFHQFRQVLGpUDQWOHVV\PSW{PHVFRPPHUpYpODQWXQpWDW
LQKDELWXHO PDLV QRUPDO VDQV TXH OHV FRQGLWLRQV G





VXU OD IUpTXHQFH G
DSSDULWLRQ GHV V\PSW{PHV &HWWH IUpTXHQFH MRXH XQ U{OH PDMHXU GDQV OD
UHSUpVHQWDWLRQ GH OD SDQQH HQ UHWHQDQW OHV V\PSW{PHV OHV SOXV VWDWLVWLTXHPHQW SUREDEOHV HW HQ
GpODLVVDQW OHVSOXV LPSUREDEOHV$FH WLWUH O
RSpUDWHXUHVWXQVWDWLVWLFLHQIDLOOLEOH 3DWULFN
'HV HUUHXUV SHXYHQW VXUYHQLU ORUVTXH O





HVW OH FDV G





SDUWLHOV /H PRGH VFKpPDWLTXH DXWRPDWLVp TXL GLULJH XQH JUDQGH SDUWLH GH QRV DFWLYLWpV GRLW
LQFOXUH XQ HQVHPEOH YDULp G
H[HPSOHV DILQ G
pYLWHU OHV FRUUpODWLRQV GH VXUIDFH HQWUH LQGLFHV HW
VROXWLRQV +XQW  &HOD Q
HPSrFKH SDV OHV RSpUDWHXUV GH WUDYDLOOHU j SDUWLU GH SRVWXODWV
VXVFHSWLEOHVGHPDVTXHUGHVFDXVHVGHG\VIRQFWLRQQHPHQW8QGHVSRVWXODWVOHVSOXVXQLYHUVHOVHW
G
DFFRUGHU VD FRQILDQFH DX[ LQVWUXPHQWV GHPHVXUH /RUVTX
XQ LQVWUXPHQW WRPEH HQ SDQQH HQ
PrPH WHPSV TX
XQ FRPSRVDQW GX V\VWqPH TX
LOPHVXUH OHV RSpUDWHXUV RQW WHQGDQFH j QH SDV
UHPHWWUH HQ FDXVH O
pWDW GH O








 2Q QH SHXW GLVVRFLHU O
HUUHXU GHV FRQQDLVVDQFHV GX VXMHW HW VHV PRGHV GH FRQWU{OH GH
O
DFWLYLWp/HQLYHDXGHFRPSpWHQFHHW OHVFRQQDLVVDQFHVGLVSRQLEOHVVRQWDXWDQWGHIDFWHXUVTXL




























 1RXV YRLFL SDUYHQXV DX F±XU GX VXMHW 7RXW FH TXL YLHQW G
rWUH GLW GDQV OHV FKDSLWUHV
SUpFpGHQWV YD QRXV VHUYLU j FRPSUHQGUH FH TX
HVW OH GLDJQRVWLF2Q YD YRLU LFL FH TX
RQ SHXW







XQH DFWLYLWp GH FODVVLILFDWLRQ RX GH FRUUHFWLRQ G
XQH GpYLDWLRQ ,O SHXW pJDOHPHQW rWUH XQH
FRPSRVDQWH G
XQH DFWLYLWp SOXV ODUJH FRPPH OH FRQWU{OH GH SURFHVVXV RX OD SULVH GH GpFLVLRQ




XQH DFWLYLWp GH FRPSUpKHQVLRQ TXL HVW ILQDOLVpH SDU XQH GpFLVLRQ G
DFWLRQ /H VHQV TXH GRQQH OD
UHSUpVHQWDWLRQ j OD VLWXDWLRQQH YDXW TX
HQ FH TX








 /HV pWXGHV VXU OH GLDJQRVWLF SHXYHQW VH UpSDUWLU UDSLGHPHQW HQ GHX[ FODVVHV  FHOOHV TXL
pWXGLHQW OH GLDJQRVWLF HQ VLWXDWLRQQDWXUHOOH HW FHOOHV TXL pWXGLHQW OH GLDJQRVWLF DX WUDYHUVG
XQH































RHXYUH OHV SODQV G
DFWLRQ O
LQWHUDFWLRQ DYHF O
HQYLURQQHPHQW TXL LQWpUHVVHQW OHV DXWHXUV /HV
FRQQDLVVDQFHVSURGXLWHVSDUFHW\SHGHUHFKHUFKHVRQWG
XQIRUPDWQDWXUHOHWWUDQVIpUDEOHVGDQV
XQH DXWUH VLWXDWLRQ'HX[ UHWHQXHV V
\ RSSRVHQW SDUIRLV  O






OD UHQGUH JpQpUDOLVDEOH 0DLV FRPPH O
DIILUPHQW .DUQDV HW 9DQ GH /HHPSXW  SRVHU OD
TXHVWLRQGHODJpQpUDOLVDWLRQUHYLHQWjSRVHUODTXHVWLRQGHODFODVVHGHVLWXDWLRQVGRQWODVLWXDWLRQ
H[SpULPHQWDOH SHXW rWUH FRQVLGpUpH FRPPH UHSUpVHQWDWLYH /
pWXGH GX GLDJQRVWLF DX WUDYHUV GH
VLWXDWLRQV GH ODERUDWRLUH WHOOHV TXH FHOOHV TXL YRQW rWUH SUpVHQWpHV LFL SRVH OH SUREOqPH GH OD
JpQpUDOLVDWLRQ GHV UpVXOWDWV '
XQH SDUW FHWWH JpQpUDOLVDWLRQ HVW GLIILFLOH FRPSWH WHQX GH OD
VSpFLILFLWp GH OD VLWXDWLRQ H[SpULPHQWDOH HW GX FDUDFWqUH LQFRQQX GX GLVSRVLWLI SRXU OHV VXMHWV
H[SpULPHQWDX[ '
































































 /HVpWXGHVHQ VLWXDWLRQ IRUPHOOH FRQFHUQHQWSRXUXQH ODUJHSDUW OHGLDJQRVWLFHQUpVHDX
FDXVDO &LWRQV OHV H[HPSOHV GH 5RXVH  E &I )LJXUH  GH 6DQGHUVRQ HW0XUWDJK









HQWUHQW GDQV FH QRHXG WUDQVSRUWHQW OD YDOHXU  HW VL OH QRHXG Q
HVW SDV HQ SDQQH 6L FHV GHX[
FRQGLWLRQV QH VRQW SDV UHPSOLHV OH QRHXG SURGXLW  VXU WRXV OHV DUFV TXL SDUWHQW GH OXL /H
SURFHVVXVGH WUDQVPLVVLRQGH ODSDQQHIDLWTXHFHOOHFL VHSURSDJHGDQV WRXW OH UpVHDX/HVXMHW


















 *ROGEHFN HW DO  &I )LJXUH  HW'DOH  &I )LJXUH  pWXGLHQW ODPLVH HQ
±XYUH GX VSOLWKDOI &I   6WUDWpJLH WRSRJUDSKLTXH HW VWUDWpJLH V\PSWRPDWLTXH GDQV OH
FDGUHGXGLDJQRVWLFGHSDQQH/HUpVHDXGH*ROGEHFNHWDOHVWFRPSRVpGHFKDvQHVGH
FRPSRVDQWVDVVHPEOpVHQVpULH&KDTXHFKDvQHHVWFRQQHFWpHjXQHDXWUHFKDvQHSDUXQSRLQW













































































































































































HVW XQ RXWLO GH SUpGLFWLRQ TXL DQWLFLSH OHV FRQVpTXHQFHV G




ILQDO XQH SDQQH RX XQ pWDW TXHOFRQTXH GX V\VWqPH XQH VXLWH G



































SUREOqPH GHV EXWV j FRXUW WHUPH WURXYHU GHV UpVXOWDWV LQWHUPpGLDLUHV HW PHWWUH j MRXU XQH
UHSUpVHQWDWLRQGXSUREOqPH
 &HVWURLVW\SHVGHFKDvQDJHVSHXYHQWrWUHVXSSRUWpVSDUXQHVWUDWpJLHWRSRJUDSKLTXH&I
 6WUDWpJLH WRSRJUDSKLTXH HW VWUDWpJLH V\PSWRPDWLTXH'DQV FH FDV O
RSpUDWHXU HPSUXQWH
XQ FKHPLQ GDQV OH V\VWqPH HQ VXLYDQW XQ FRQGXLW XQ FkEOH XQ IOX[ RX WRXW DXWUH pOpPHQW
PDWpULHO /HV FKDvQDJHV SHXYHQW pJDOHPHQW rWUH VXSSRUWpV SDU XQH VWUDWpJLH V\PSWRPDWLTXH
/
RSpUDWHXU VXLW DORUV GHV OLHQV QRQPDWpULHOV GX V\VWqPH WHOV TXH GHV UHODWLRQV IRQFWLRQQHOOHV
'DQVFHFDV ODUHSUpVHQWDWLRQ MRXHXQU{OHFHQWUDOFDU OHUDLVRQQHPHQWGHGLDJQRVWLFQ
DSDVGH
















/D UqJOH SUpVHQWpH LFL QH UpVXPH SDV j HOOH VHXOH OD FRPSOH[LWp GX GLDJQRVWLF (OOH QRXV VHUW
G
H[HPSOHHWGHEDVHGHUpIOH[LRQSRXUFHTXLYDVXLYUH3RXU+RFHW$PDOEHUWLOH
FKDvQDJH DUULqUH HVW LQGXFWLI HW OH FKDvQDJH DYDQW HVW GpGXFWLI  /
LQIpUHQFH HVW LQGXFWLYH TXDQG
O
LQIRUPDWLRQ QRXYHOOH VH VLWXH HQ DPRQW GH OD FKDvQH FDXVDOH RQ WURXYH OD FDXVH G
XQ SKpQRPqQH DORUV TXH
O
LQIpUHQFH HVWGpGXFWLYH ORUVTXH O
LQIRUPDWLRQQRXYHOOH VH VLWXH HQDYDOGH OD FKDvQH RQDQWLFLSHXQSKpQRPqQH
+RF 	 $PDOEHUWL  S  '

























H[LVWH GHX[ GLUHFWLRQV GDQV OH UDLVRQQHPHQW FDXVDO j SURSRV G
XQ V\VWqPH /D SUHPLqUH HVW









TXL FRQILUPHXQHK\SRWKqVHHW UHMHWWH O
DXWUH/HVDXWHXUVTXDOLILHQWFHSURFHVVXVGHUHFKHUFKH
GLULJpH SDU OHV K\SRWKqVHV 3RXU *RYLQGDUDM HW 6X  OH GLDJQRVWLF LPSOLTXH GX
UDLVRQQHPHQW YHUV O
DYDQW HW YHUV O
DUULqUH F
HVW j GLUH UHVSHFWLYHPHQW GHV V\PSW{PHV YHUV OHV
FDXVHV HW GHV FDXVHV YHUV OHV V\PSW{PHV 2Q VDLW TXH OHV RSpUDWHXUV H[SHUWV UHFKHUFKHQW GHV













HVW HQ WRXW FDV FH TXH O
RQ SHXW DYDQFHU j SURSRV G
XQ
G\VIRQFWLRQQHPHQW IDPLOLHUSRXU OHTXHO OHV LQGLFHV VLWXDWLRQQHOVGpFOHQFKHQWGHVSURFpGXUHVGH
FRUUHFWLRQ 'DQV OH FDV G








 %LHQ TXH SRXU FHUWDLQV FH QH VRLW SDV XQ GpWHUPLQDQW GH O
H[SHUWLVH HQ GpSDQQDJH SDU
H[HPSOH  9HVVH\  OD GpWHFWLRQ GHV V\PSW{PHV SHUWLQHQWV H[SOLTXH XQH SDUWLH GH OD
GLIIpUHQFH H[SHUWQRYLFH HQ GpSDQQDJH ,O QH V
DJLW SDV G
XQ SURFHVVXV SHUFHSWLI &
HVW XQ
SURFHVVXV LQWHUSUpWDWLI TXL VRXVWHQG OH GLDJQRVWLF 5HOHYHU GHV FDUDFWpULVWLTXHV GH
IRQFWLRQQHPHQW G
XQ V\VWqPH HVW XQH SULVH G




FRQQDLVVDQFH GHV pWDWV QRUPDX[ HW DQRUPDX[ GH FH V\VWqPH SRXU TXH OH SURFHVVXV
G
LQWHUSUpWDWLRQ SHUPHWWH G
LGHQWLILHU GHV V\PSW{PHV /D UHFRQQDLVVDQFH GHV FDUDFWpULVWLTXHV
VLWXDWLRQQHOOHV FRPPH GHV V\PSW{PHV HVW OD PDUTXH GH O
H[LVWHQFH FKH] OH VXMHW GH
FRQQDLVVDQFHVGpFODUDWLYHVjSURSRVGHVRQHQYLURQQHPHQWGHWUDYDLO2KOVVRQ$OOZRRGHW
%M|UKDJRQWPRQWUpTXHGHVQRYLFHVHQLQIRUPDWLTXHSHXYHQWDXJPHQWHUOHXUSHUIRUPDQFH
GH GpEXJJDJH VL RQ OHV LQFLWH j UHFKHUFKHU OHV ERQQHV LQIRUPDWLRQV &HV VXMHWV UHoRLYHQW XQ
HQWUDvQHPHQWG















 /D GpWHFWLRQ GHV V\PSW{PHV UHYrW XQH JUDQGH LPSRUWDQFH GDQV OH SURFHVVXV GH
GLDJQRVWLF &
HVW OD SUHPLqUH LQGLFDWLRQ G
XQ G\VIRQFWLRQQHPHQW HW OD SUHPLqUH pWDSH GX
GLDJQRVWLF 'XQFDQ  /D IRUPH GHV V\PSW{PHV LQIOXH VXU OH UDLVRQQHPHQW 6HORQ OH
GRPDLQHLOVSHXYHQWrWUHSOXVRXPRLQVGLIILFLOHVjGpWHFWHU'DQVOHVGRPDLQHVLQGXVWULHOVLOHVW
VRXYHQW pYLGHQWTX
LO \ D XQSUREOqPH3DU FRQWUHGDQV OHVGRPDLQHVPpGLFDX[ FHODSHXW rWUH
EHDXFRXS PRLQV FODLU GX IDLW GX FDUDFWqUH SDUIRLV YDJXH GH OD SUpVHQWDWLRQ GHV V\PSW{PHV
6FKDDIVWDORXGHODSUpYDOHQFHG
XQHFRQILJXUDWLRQSHUFHSWLYHGHWUDLWV%URRNV1RUPDQ
	$OOHQ&KH] OHV UDGLRORJXHV ODSHUFHSWLRQHVWJXLGpHSDUGHVUHSUpVHQWDWLRQVPHQWDOHV
0XPPD  HW OD FRQILJXUDWLRQ GHV V\PSW{PHV MRXH XQ U{OH SULPRUGLDO 0HGLQ $OWRP
(GHOVRQ HW )UHNR  RQW IDLW DSSUHQGUH j GHV VXMHWV QDwIV OHV V\PSW{PHV G
XQH PDODGLH
/RUVTXH FHUWDLQV V\PSW{PHV ; HW < VRQW FRUUpOpV GDQV OHV FDV G
DSSUHQWLVVDJH OHV VXMHWV RQW
WHQGDQFHjUHFKHUFKHUFHWWHFRUUpODWLRQGDQVOHVFDVWHVWV,OVMXJHQWOHVFDVGRQWOHVV\PSW{PHV;
HW < VRQW FRUUpOpV SOXV W\SLTXHV GH OD PDODGLH TXH OHV FDV GRQW FHV V\PSW{PHV QH VRQW SDV
FRUUpOpV /D FRQILJXUDWLRQ GHV LQIRUPDWLRQV VLWXDWLRQQHOOHV MRXH XQ U{OH LPSRUWDQW GDQV OHV
MXJHPHQWV FDWpJRULHOV 6L OHV FDV G
HQWUDvQHPHQW LQFOXHQW GHV H[HPSOHV DYHF GHV GLPHQVLRQV
FRUUpOpHV DORUV OHV MXJHPHQWV XOWpULHXUV SRXUUDLHQW rWUHELDLVpVGDQV OH VHQVG
XQHXWLOLVDWLRQGH
FHWWH FRQILJXUDWLRQ(Q UHYDQFKH VL OHV FDV G
HQWUDvQHPHQW QH FRPSRUWHQW SDV GH FRUUpODWLRQV








FKDPS SHUFHSWLI HWF $X FRQWUDLUH VL OHV VRXUFHV G
























VH IDLW GH OD VLWXDWLRQ8Q GLDJQRVWLF Q







OD PDFKLQH $OOZRRG 	 %M|UKDJ  $ FH VWDGH O
RSpUDWHXU D EHVRLQ GH JpQpUHU GHV
K\SRWKqVHV j SURSRV GH OD FDXVH GX G\VIRQFWLRQQHPHQW HQ WHUPHV GH FKDQJHPHQW GDQV OD
VWUXFWXUH GX V\VWqPH 0LOQH  /H WHVW GHV K\SRWKqVHV HVW VXSSRUWp SDU OD SULVH
G
LQIRUPDWLRQV TXH OH VXMHW RSqUH HW YLVH j LVROHU O
pOpPHQW IDXWLI &
HVW DXVVL OD FRQFHSWLRQ GX
GLDJQRVWLF GH0R]HWLF  /H GLDJQRVWLF VXUYLHQW ORUVTX
XQH REVHUYDWLRQ GX FRPSRUWHPHQW
UpHOHQWUHHQFRQIOLWDYHFOHFRPSRUWHPHQWDWWHQGXGXV\VWqPH/DWkFKHGHGLDJQRVWLFFRQVLVWHj
LGHQWLILHU OHV FRPSRVDQWV TXL HQ IRQFWLRQQDQW DQRUPDOHPHQW UHQGHQW FRPSWHGH OD GLIIpUHQFH
HQWUHOHVFRPSRUWHPHQWVREVHUYpVHWDWWHQGXV
 8Q GLDJQRVWLF GpVLJQH XQ HQVHPEOH GH FRPSRVDQWV TXL GRLYHQW rWUH HQ SDQQH SRXU
H[SOLTXHU OH FRPSRUWHPHQW DQRUPDO GX V\VWqPH 1RRWHERRP	 /HHPHLMHU  3RXU 6X HW
*RYLQGDUDM  OH GLDJQRVWLF FRQVLVWH j WURXYHU OH FKHPLQ GH FHV FRPSRVDQWV /H VXMHW
UDVVHPEOHGHVLQIRUPDWLRQVjSURSRVGXV\VWqPHDILQGHWURXYHUXQHQVHPEOHGHFDXVHVSRVVLEOHV





UpVROXWLRQ HW YpULILFDWLRQ &HV GHX[ GHUQLqUHV FRQFHSWLRQV 6X 	 *RYLQGDUDM HW +RXVLDX[
UHOqYHQWSOXVGHGHVFULSWLRQVGHVXUIDFHTXHGHWHQWDWLYHVGHSULVHHQFRPSWHGHVFDUDFWpULVWLTXHV
GH O
RSpUDWHXURXGH VHV VWUDWpJLHV/DGpFRPSRVLWLRQGXSURFHVVXVGHGLDJQRVWLF HQ VpTXHQFHV









UHQFRQWUH pJDOHPHQW GDQV O
DFWLYLWp GH PLVH DX SRLQW GH SURJUDPPHV R OH SURFHVVXV GH
YpULILFDWLRQ FRPPHQFH SDU O











GpWHFWHU XQH YDULDWLRQ /
DSSURFKH DOWHUQDWLYH FRQVLVWH j HQFRGHU GHV DVVRFLDWLRQV HQWUH
FRPSRUWHPHQW LQKDELWXHO GX V\VWqPH HW FRPSRVDQWV HQ SDQQH HQ WDQW TXH UqJOHV KHXULVWLTXHV






RX GDQV XQ V\VWqPH G\QDPLTXH GRQW OD YLWHVVH G
pYROXWLRQ SHUPHW XQH PLVH j MRXU GHV
LQIRUPDWLRQV HQ WHPSV UpHO'DQVXQ V\VWqPHKDXWHPHQWG\QDPLTXH OD UDSLGLWpG
pYROXWLRQGX
SURFHVVXV UHPHW HQ FDXVH O
DSSOLFDELOLWp G






 /H GLDJQRVWLF V




FKHUFKHSDV j FRPSUHQGUHFHGRQW LOQ
DSDVEHVRLQSRXU VDWLVIDLUH VHVREMHFWLIV 5DVPXVVHQ	
-HQVHQ$PDOEHUWL8QHFRQQDLVVDQFHIRQFWLRQQHOOHGXV\VWqPHHVWVRXYHQWUHTXLVH
SRXU GpSDQQHU PDLV XQH FRQQDLVVDQFH GpWDLOOpH GH OD IDoRQ GRQW FKDTXH IRQFWLRQ HVW UpDOLVpH
SK\VLTXHPHQWHVWVRXYHQWLQXWLOH6FKUDDJHQ	6FKDDIVWDO'HFHSRLQWGHYXHODSRVLWLRQ
GH 6DPXUoD\ HW +RF  SRXU OHVTXHOV XQH GHV GLPHQVLRQV GH O
























VXU OD GLPHQVLRQQRUPDODQRUPDO2Q VH WURXYH DORUVGDQVXQ FRQWH[WHELQDLUHR OD VLWXDWLRQ







GLDJQRVWLF FOLQLTXH %HQ6KDNDU%DU+LOOHO%LOX	6KHIOHU HW VXUWRXWGH OD UpVROXWLRQGH
SUREOqPHPpGLFDX[RO
pWXGHGXGLDJQRVWLFFRQVWLWXHXQHJUDQGHSDUWLHGHVUHFKHUFKHV0HGLQ







TXL SHXYHQW GpSDVVHU OD FODVVLILFDWLRQ TXL SRXU FHUWDLQV DXWHXUV UHVWH OH FHQWUH GH O
DFWLYLWp GH
GLDJQRVWLF +RF 	 $PDOEHUWL   /H GLDJQRVWLF LPSOLTXH OD GLVWLQFWLRQ G
XQ FDV SDU
UDSSRUW j O
DXWUH GH VpSDUHU XQ LWHP SHUWLQHQW GX FRQWH[WH JpQpUDO /D WkFKH GH EDVH GDQV OH





FDWpJRULH VRLW HVWLPp DX PR\HQ G











HVW UHOLp j OD FDWpJRULVDWLRQ j O
pWLTXHWDJH 5DVPXVVHQ D &HWWH DFWLYLWp GH FODVVLILFDWLRQ
VXSSRVH O
H[LVWHQFH G
LQGLFHV GH FDWpJRULVDWLRQ SHUWLQHQWV TXL SHXYHQW rWUH FRQWHQXV GDQV GHV
UqJOHV/
DSSOLFDWLRQGHFHVUqJOHVFDQRQLTXHVGDQVOHFDVGXGLDJQRVWLFPpGLFDOSHXWVHUpYpOHU
LQVXIILVDQWH VL OHPpGHFLQ Q
HVW SDV FDSDEOH GH MXJHU OHV GLIIpUHQWV WUDLWV VSpFLILpV SDU OHV UqJOHV
%URRNV 1RUPDQ 	 $OOHQ  2Q SHXW DORUV GpFOHQFKHU XQ GLDJQRVWLF R OHV V\PSW{PHV











/D VHFRQGH UHQYRLH DX[ VLWXDWLRQV R D O
pYROXWLRQ GH OD VLWXDWLRQ HQ FRXUV HVW HVWLPpH QRQ
VDWLVIDLVDQWHRXDXFDVGHILJXUHREODVLWXDWLRQHQFRXUVHVWDFFHSWDEOHPDLVXQHDOWHUQDWLYHHVW
HVWLPpHSUpIpUDEOH/DUpVROXWLRQGHSUREOqPHHQJpQpUDOHW OHGLDJQRVWLFHQSDUWLFXOLHUSHXYHQW
rWUH GHV FDV G









 'DQV OH FDVR O




GHV H[WUpPLWpV UHSUpVHQWHQW OHV pWDWV ILQDX[ &RQGXLUH XQH WkFKH UHYLHQW j WUDYHUVHU FHWWH
DUERUHVFHQFHGH OD UDFLQHDXEXW(Q WUDYHUVDQW O
DUERUHVFHQFH OH VXMHWREVHUYH OD VLWXDWLRQ OHV
QRHXGV GpFLGH GH O
DFWLRQ j HQWUHSUHQGUH OD EUDQFKH HW DJLW &
HVW XQ F\FOH SHUFHSWLRQGpFLVLRQ
DFWLRQ 'DQV OD SKDVH SHUFHSWLYH GH FH F\FOH WRXWHV OHV UqJOHV SHUWLQHQWHV SRXU O
DFWLRQ VRQW
DFWLYpHV HQ SDUDOOqOH8QH UqJOH GHYLHQW DFWLYH VL WRXWHV OHV FDUDFWpULVWLTXHV GDQV VHV FRQGLWLRQV
G
DSSOLFDWLRQVRQWSHUoXHVFRPPHSUpVHQWHVGDQVODVLWXDWLRQHQFRXUV'DQVODSKDVHGHGpFLVLRQ
XQH RX SOXVLHXUV UqJOHV VRQW VpOHFWLRQQpHV SRXU O
H[pFXWLRQ 2Q DGPHW TXH FKDTXH UqJOH HVW




GHX[ FDV GH ILJXUH /H SUHPLHU FDV FRQFHUQH O
pYRFDWLRQ RX OD FRQVWUXFWLRQ GH UHSUpVHQWDWLRQV
RSpUDWLRQQHOOHV /
RSpUDWHXU SULYLOpJLH OHV UHSUpVHQWDWLRQV TXL OXL SHUPHWWHQW G
DFFpGHU
GLUHFWHPHQW j GHV FRQQDLVVDQFHV SURFpGXUDOHV &
HVW OH FDV QRWDPPHQW GDQV OD FRQGXLWH G
XQ








OHV EXWV GH O
RSpUDWHXU TXH VXU OHV FRQQDLVVDQFHV TX




























 'DQV OD SULVH GH GpFLVLRQ OHV DFWLRQV VRQW PHQpHV HQ UDSSRUW j XQ REMHFWLI 'DQV OD
PDMRULWpGHVFDVGHSULVHGHGpFLVLRQQDWXUHOOHFHWREMHFWLIGRLWrWUHPRUFHOpHQVRXVEXWV&
HVWFH
TXH SHUPHW OD SODQLILFDWLRQ (OOH UHQYRLH j O
pODERUDWLRQ HW j O





 ODSODQLILFDWLRQGHVFHQGDQWHTXLGpILQLW OHV VRXVEXWVjSDUWLUG
XQEXWJpQpUDO WUDLWH OHV
LQWHUDFWLRQV HQWUHEXWV HW O











XQ SODQ j SDUWLU GH O
H[SOLFLWDWLRQ GH SURFpGXUHV HQ FRXUV
G
pODERUDWLRQ HW GH OD UHPLVH HQ TXHVWLRQ GX SODQ j OD VXLWH GX FRQVWDW GH VRQ
LQDGpTXDWLRQ



























XQ REMHFWLI SOXW{W TXH G
XQH VXLWH G

















SRXU OH VXMHW 3RXU rWUH UDWLRQQHO XQ SODQ Q
D SDV EHVRLQ G
rWUH IRQGp VXU XQH FRQVLGpUDWLRQ










GpSODFHPHQWV SRXU HIIHFWXHU VHV OLYUDLVRQV HQ SDUFRXUDQW OH PRLQV GH GLVWDQFH SRVVLEOH
5RXFDLUROPDQXVFULW&HWWHFRQWUDLQWHQ
HVWSDVFHOOHGXVXMHWPDLVFHOOHLPSRVpHLQGLUHFWHPHQW
SDU VD WkFKH /LYUHU WRXV OHV FOLHQWV QH VXIILW SDV FRQWUDLQWH GLUHFWH ,O IDXW UHQWDELOLVHU OHV
GpSODFHPHQWV FRQWUDLQWH LQGLUHFWH 'HV FRQWUDLQWHV LQWHUQHV SRXUUDLHQW rWUH WURXYpHV GDQV OD
GpPDUFKH GH SODQLILFDWLRQ G








FRGLILp HW TXH GHV SURFpGXUHV H[LVWHQW OH VXMHW KXPDLQ GpYHORSSH GHV PRGHV RSpUDWRLUHV














XQH SODQLILFDWLRQ DVFHQGDQWH GDQV ODTXHOOH OH SODQ VHUD DMXVWp SDU IHHGEDFN /D SODQLILFDWLRQ
GHVFHQGDQWHLPSOLTXHTXHODVLWXDWLRQTXLDVHUYLDFUpHUOHSODQHVWFRQQXHYRLUHPDvWULVpH'DQV
FHFDVGHILJXUHOHVXMHWH[WUDLWGHVLQGLFHVTXLOXLVHUYHQWjUpFXSpUHUFHSODQ8QHIRLVLQVWDQFLp
FHOXLFL HVW GpURXOp MXVTX
DX EXW /D SODQLILFDWLRQ GHVFHQGDQWH RIIUH XQ SODQ GpMj XWLOLVDEOH TXL
OLPLWH OHV UHVVRXUFHV XWLOLVpHV SHUPHW XQ DMXVWHPHQW HQ WHPSV UpHO HW XQ FRQWU{OH HIILFDFH GH
O
DFWLRQ HQ FRXUV/DPLVH HQRHXYUHG
XQSODQ UpFXSpUp VXSSRVHXQH DXWRPDWLVDWLRQ DXPRLQV
SDUWLHOOH GH O
DFWLYLWp HW OHV LQGLFHV VLWXDWLRQQHOV TXL IRQW DYDQFHU OH GpURXOHPHQW GX SODQ VRQW
H[WUDLWV DYHF XQ WUqV IDLEOH QLYHDX G
DWWHQWLRQ 6L FH Q
pWDLW SDV OH FDV OD SODQLILFDWLRQ VHUDLW



















 6FKUDDJHQ HW 6FKDDIVWDO  DERUGHQW OH FRQFHSW GH SODQLILFDWLRQ VRXV O
DQJOH
VWUDWpJLTXH/DFRQQDLVVDQFHVWUDWpJLTXHVDYRLUTXRLGpFLGHUTXRLIDLUHHWTXDQGHVWDSSOLFDEOH
GDQV SOXVLHXUV GRPDLQHV HW O
DVSHFW FHQWUDO FRQFHUQH OD SHUWLQHQFH GH O
DFWLRQ GDQV OD WkFKH HQ





pYROXWLRQ VXSSRVpH GH FHW pWDW2Q UHMRLQW LFL OD FRQFHSWLRQ GX V\VWqPH FRJQLWLI
KXPDLQ VHORQ +RF  SRXU TXL OD FDUDFWpULVWLTXH HVVHQWLHOOH GH O
RSpUDWHXU KXPDLQ HVW VD
WHQGDQFH DQWLFLSDWULFH SOXW{W TXH UpDFWLYH /RUVTX
LO V
DJLW GH SLORWHU XQ SURFHVVXV G\QDPLTXH
UDSLGHODSODQLILFDWLRQGHVEXWVGRLWLQWpJUHUO
pYROXWLRQGHFHSURFHVVXV&HWWHSODQLILFDWLRQjORQJ
























 6XU OD EDVH GH OHXUV SURSULpWpV G
pYROXWLRQ GDQV OH WHPSV RQ SHXW LVROHU GHX[ JUDQGHV
FODVVHV GH VLWXDWLRQV GDQV OHVTXHOOHV OH GLDJQRVWLF HVW SUpVHQW /D SUHPLqUH FODVVH FRQFHUQH GHV
V\VWqPHVTXLQHIRQFWLRQQHQWSOXV'DQVFHFDVGHILJXUHODVLWXDWLRQHVWVWDWLTXHVDQVFRQWUDLQWH
GH WHPSV LQKpUHQWH DX V\VWqPH +RF  &
HVW OH FDV W\SLTXH GX GpSDQQDJH /H GLDJQRVWLF
Q
pYROXH TX
HQ IRQFWLRQ GHV RSpUDWLRQV HW LO IDXW WURXYHU OD FDXVH GHV V\PSW{PHV SHUoXV /D






XQKDXW IRXUQHDX YRLU OHV UHFKHUFKHVGH+RFGX
SLORWDJH G
XQ DYLRQ YRLU OHV UHFKHUFKHV G






DFWLYLWp ,O IDXW FRQWLQXHU OD FRQGXLWH GX V\VWqPH DILQ GH OH PDLQWHQLU GDQV GHV FRQGLWLRQV
QRUPDOHVRXUDOHQWLUODGpJUDGDWLRQGHVHVFRQGLWLRQVGHIRQFWLRQQHPHQW
 8QH VLWXDWLRQ G\QDPLTXH VH GpILQLW SDU XQH VpULH GH GpFLVLRQV LQWHUGpSHQGDQWHV XQ




SOXVRXPRLQV ORQJVGXQRPEUHGHYDULDEOHV HWGHV UHODWLRQVTX
HOOHV HQWUHWLHQQHQWHQWUHHOOHV
%DLQEULGJH  HW GH OD GLVSRQLELOLWp G
XQ IHHGEDFN'DQV OHV WkFKHVG\QDPLTXHV OHV VXMHWV
GpFLGHQW QRQ VHXOHPHQW GH FH TX
LO IDXW IDLUH HW FRPPHQW OH IDLUH PDLV pJDOHPHQW GH TXDQG
DFTXpULUSOXVG
LQIRUPDWLRQVXUOHVYDOHXUVGHVSDUDPqWUHVGXV\VWqPHRXGHTXDQGHQWUHSUHQGUH
XQH DFWLRQ HW DMXVWHU OH V\VWqPH .HUVKROW  /D VpOHFWLRQ GH O
DFWLRQ OD SOXV DGDSWpH j OD
VLWXDWLRQ HQ FRXUV HVW XQ GHV DVSHFWV LPSRUWDQWV GHV HQYLURQQHPHQWVG\QDPLTXHV 5DVPXVVHQ
E&HFKRL[HVWIRUWHPHQWGpSHQGDQWGHODUHSUpVHQWDWLRQGXV\VWqPHSDUO
RSpUDWHXU'DQV
OH FDV GH OD FRQGXLWH G
XQ UpDFWHXU QXFOpDLUH HPEDUTXp -REOHW  LVROH  DSSURFKHV GH
FRQGXLWHGLIIpUHQWHVTXLYRQWFKDFXQHGpWHUPLQHUXQHUHSUpVHQWDWLRQVSpFLILTXHGXV\VWqPH3DU
H[HPSOHOHVDSSURFKHVEDVpHVVXUOHVpYpQHPHQWVYRQWLQGXLUHXQHUHSUpVHQWDWLRQGXV\VWqPHHQ
WDQW TXH FKDvQH GH IRQFWLRQV FDXVDOHV DORUV TXH O
DSSURFKH SDU FLUFXLW YD LQGXLUH XQH














VRLW HQ GpFDODJH SDU UDSSRUW DX WHPSV GH O























rWUH WURS UpDFWLYH HW GH QH SDV LQFOXUH VXIILVDPPHQW O




VXU GHV pWDWV SUpVHQWV HW IXWXUV GX SURFHVVXV %DLQEULGJH  (Q VLWXDWLRQ G\QDPLTXH OH
GLDJQRVWLF HVW ORLQ G











XQHGHFHV WURLVJHVWLRQV OH ULVTXHSDUH[HPSOH8QDFWHXUGHFHWWHYDULDELOLWpHVW O
RSpUDWHXU
OXLPrPH HW VHV FDUDFWpULVWLTXHV SHUVRQQRORJLTXHV /DZWRQ 	 3DUNHU  3DU H[HPSOH HQ
VLWXDWLRQGHSULVHGHGpFLVLRQ/RSHVFLWpHSDU3DVFRH	3LGJHRQUHFHQVHGHX[W\SHV
GH VXMHWV  XQ ULVN VHHNHU TXL RULHQWH VD VWUDWpJLH YHUV OH UHQGHPHQW HQ DFFHSWDQW GH SUHQGUH
FHUWDLQVULVTXHVHWXQULVNDYHUVHTXLWUDLWHODVLWXDWLRQHQFRQWU{ODQWOHVULVTXHVHWHQUHFKHUFKDQWOD
VpFXULWp GHV DFWLRQV &HWWH YDULDELOLWp GH VWUDWpJLH FRQGXLW j XQH YDULDELOLWp GH FRQGXLWHV $X[
FRPPDQGHVG
XQHVLPXODWLRQGHSURFHVVXVGHGLVWLOODWLRQ OHVVXMHWV ULVNVHHNHUVSUHQQHQWSOXVGH
ULVTXHV DJLVVHQW SOXV HW SURGXLVHQW SOXV TXH OHV VXMHWV ULVN DYHUVH 3DVFRH 	 3LGJHRQ 
3UpFLVRQVSRXUFRQFOXUHVXUODTXHVWLRQGHODJHVWLRQGHVUHVVRXUFHVFRJQLWLYHVTXHFHFRQFHSW
QH IDLW SDV O
XQDQLPLWp 3RXU 5LFKDUG  F











 /D VXUYHQXH G
LQFLGHQWV HQ VLWXDWLRQ G\QDPLTXH LPSOLTXH GH IDLUH GHV FKRL[ G
DFWLRQV
UDSLGHV 3RXU 'HFRUWLV  OD VWUDWpJLH SULQFLSDOH GHV RSpUDWHXUV FRQVLVWH j SUHQGUH GHV
GpFLVLRQV VXU OD EDVH G






ODLVVH j SHQVHU TXH PrPH HQ FRQGLWLRQV GH FRQWUDLQWH GH WHPSV HW GH FKDUJH LPSRUWDQWH OHV
RSpUDWHXUVXWLOLVHQWGHVWUDLWHPHQWVFRQWU{OpVHWFRQVWUXLVHQWGHVLQIpUHQFHV3RXUWDQWRQVDLWTXH
OHV H[SHUWV HQ VLWXDWLRQ G




H[HPSOH EDVHQW HQ SDUWLH OHXU SULVH GH GpFLVLRQ VXU OD UHFRQQDLVVDQFH GH FDUDFWpULVWLTXHV







FDV GH IDLEOH QLYHDX G
XUJHQFH 'DQV OHV VLWXDWLRQV G
DFFLGHQWV R GHV YLHV VRQW HQ MHX HW R
O
pYROXWLRQ GH OD VLWXDWLRQ pFKDSSH j XQ FRQWU{OH LPPpGLDW OHV RSpUDWHXUV GRLYHQW UDSLGHPHQW
PHWWUH HQ RHXYUH GHV FRQQDLVVDQFHV FRPSLOpHV DILQ GH UpDJLU GDQV XQPLQLPXPGH WHPSV /D
JHVWLRQGHVUHVVRXUFHVSHXWDORUVVHFRQFHYRLUFRPPHXQHGLVWLQFWLRQUHVVRXUFHVLQWHUQHVDVSHFW
FRJQLWLI LQGLYLGXHO GX GpFLGHXU  UHVVRXUFHV H[WHUQHV PR\HQV PDWpULHOV HW KXPDLQV PLV HQ
±XYUH8QGHVSDUDPqWUHVFOpGHFHW\SHGHVLWXDWLRQHVWODFRRUGLQDWLRQDXVHLQGHODTXHOOHOHV
FRPPXQLFDWLRQVMRXHQWXQU{OHSUpSRQGpUDQWSRXUWUDQVPHWWUHOHVGpFLVLRQVHWREWHQLUXQIHHG
EDFN VXU XQH VLWXDWLRQ GLVWDQWH GDQV O





 /H WHPSVHVWXQGHVGpWHUPLQDQWV LPSRUWDQWVGH ODSULVHGHGpFLVLRQ6DPXUoD\HW+RF
 WRXW FRPPH 6YHQVRQ  FODVVHQW OHV VLWXDWLRQV GH GLDJQRVWLF HQ IRQFWLRQ GH OD
FRQILJXUDWLRQ GH OD VLWXDWLRQ GDQV OH WHPSVPDLV DYHF XQH FRPSRVDQWH GH SODQLILFDWLRQ 6HORQ
HX[ O
RSpUDWHXUGRLWVDYRLUVLXQH LQWHUYHQWLRQGRLWrWUHHIIHFWXpH LPPpGLDWHPHQWGDQV OHIXWXU
RX V
LO H[LVWH XQH GpYLDWLRQ VXVFHSWLEOH GH FDXVHU XQH SDQQH /D SULVH GH GpFLVLRQ QDWXUHOOH HVW
FDUDFWpULVpH SDU GHV FRQGLWLRQV FRQWLQXHOOHPHQW FKDQJHDQWHV 3XLVTXH OHV FRQGLWLRQV VRQW
G\QDPLTXHV FHUWDLQV EXWV HW VRXVEXWV GRLYHQW rWUH UHGpILQLV TXDQG GH QRXYHOOHV LQIRUPDWLRQV
VRQW UHoXHVHW ODSULRULWpGHVEXWV HW VRXVEXWV HVW VXVFHSWLEOHGHFKDQJHUTXDQG OD VLWXDWLRQVH
UHGpILQLW 5DQGHO 	 3XJK  /HV RSpUDWHXUV GRLYHQW FRQVWDPPHQW PHWWUH j MRXU OHXU
UHSUpVHQWDWLRQGHODWkFKHGHFRQWU{OHjDFFRPSOLUHWODSULRULWpjOXLDFFRUGHU/HVUHSUpVHQWDWLRQV
G
HQYLURQQHPHQWV G\QDPLTXHV GRLYHQW UHSUpVHQWHU OHV FKDQJHPHQWV HQ UHVSHFWDQW j OD IRLV OHV
WkFKHV GH FRQWU{OH FRXUDQWHV HW O






pFKHOOH GH WHPSV SHUWLQHQWH %UHKPHU	 6YHQPDUN  &HWWH pFKHOOH GpILQLW OH U\WKPH GHV
DFWLRQVPHQpHV(OOHHVW LQFOXVHGDQVXQHpFKHOOHGHWHPSVSOXVODUJHTXLHVWFHOOHGXSURFHVVXV












FRPSWH GH OD WRWDOLWp GX SURFHVVXV SHUPHW G













RHXYUH *DED  &





































0DULQp  DSSHOOHQW OH PRQLWRULQJ 'DQV XQH FKDvQH GH SURGXFWLRQ FHWWH DFWLYLWp YLVH GHV
REMHFWLIV GH UHQGHPHQW GH FRQGLWLRQVGH IRQFWLRQQHPHQWRSWLPDOHV HWGH VpFXULWp %DLQEULGJH
 /
HIILFDFLWp GH O
RSpUDWHXU GDQV FHWWH WkFKH GpSHQG GH OD FRQQDLVVDQFH TX
LO D GHV pWDWV
QRUPDX[HWDQRUPDX[GXV\VWqPHGHVRQpYROXWLRQHWGHVDSURSUHFDSDFLWpjVHFHQWUHUVXUOHV
VRXUFHV SRWHQWLHOOHV GH G\VIRQFWLRQQHPHQW'HV UHFKHUFKHV G
H[SOLFDWLRQV SHXYHQW rWUH ODQFpHV
VXU OHV SRLQWV TXH OD UHSUpVHQWDWLRQ GX V\VWqPH QH SHXW H[SOLTXHU HW FH WRXW HQ FRQWLQXDQW j
SLORWHUOHV\VWqPH$PDOEHUWL%DVWLHQ	5LFKDUG
 3RXU %RUHKDP HW 3DWULFN  LGHQWLILHU OHV GpYLDWLRQV GH O
pTXLOLEUH GX V\VWqPH HW
GLDJQRVWLTXHU VRQ pWDW HVW VXERUGRQQp j O
DFWLYLWp GH VXSHUYLVLRQ /D WkFKH GH GLDJQRVWLF HVW













YDOHXU DIIHFWHQW GLUHFWHPHQW OHV DFWLRQV GX FRQWU{OHXU GX V\VWqPH /HH 'DQV FH FDV OH





DQWLFLSDWLRQ MRXHXQU{OHFOpGDQV OHV VLWXDWLRQVGHFRQWU{OHSXLVTXH OD VLWXDWLRQYpFXH
Q
HVW MDPDLV WRXW j IDLW FHOOH j ODTXHOOH O
RSpUDWHXU V




HVW LQVXIILVDQWH /D SULVH HQ FRPSWH GX SDVVp HVW QpFHVVDLUH SRXU FRQQDvWUH O
KLVWRULTXH GH OD
VLWXDWLRQ FRQWU{OpH 'DQV OH FDGUH GH OD VLWXDWLRQ TX
LOV pWXGLHQW OH FRQWU{OH GX WUDILF DpULHQ
%RXGHV HW &HOOLHU DYDQFHQW OH FRQFHSW GH FKDPS G



















 'DQVXQH WkFKHGHFRQWU{OHHWGHVXUYHLOODQFH W\SLTXHXQJURXSHG
RSpUDWHXUVKXPDLQV
FRQWU{OHXQV\VWqPHDYHFOHVFDSDFLWpVRIIHUWHVSDUOHVRXWLOVGHFRQWU{OHHWGHVXUYHLOODQFH8QH




HVWLPHU OHV pWDWVGX V\VWqPH$YHF ODFRPSOH[LWpFURLVVDQWHGHVV\VWqPHVjFRQWU{OHU OH U{OHGH
O
RSpUDWHXUDSURJUHVVLYHPHQWPLJUpGHSXLVXQFRQWU{OHPDQXHOGLUHFWYHUVXQU{OHGHVXSHUYLVLRQ
DYHF GHV WkFKHV GpILQLHV HW DYHF XQH SOXV JUDQGH OLEHUWp SRXU O
RSpUDWHXU GH FKRLVLU VD SURSUH








GHX[LqPH SRLQW UHQYRLH DX FKDQJHPHQW GHV UHVSRQVDELOLWpV GH O
RSpUDWHXU TXL HVW GpSODFp GX
FRQWDFWDYHFOHSURFHVVXVHQFRXUVYHUVXQU{OHGHFRQWU{OHGLVWDQW/HGHUQLHUSRLQWFRQFHUQHOD
FRPSOH[LWp GHV pYpQHPHQWV TXL QpFHVVLWH XQ KDXW GHJUp GH TXDOLILFDWLRQ HW GHV FRQQDLVVDQFHV







/D GpILQLWLRQ GH &DFFLDEXH  GHV V\VWqPHV GH FRQWU{OH SHXW V
DSSOLTXHU j XQH
VLWXDWLRQ GH FRQWU{OH G
XQ SURFHVVXV LQGXVWULHO ELHQ TX







PpGHFLQH HW GDQV OHV SURFHVVXV FKLPLTXHV LPSOLTXpV SDU O




DQHVWKpVLVWH LQGXLW GHV pWDWV VRPPHLO GX SDWLHQW FRQWU{OH O
pTXLOLEUH GH FHV pWDWV
VXUYHLOOHGLDJQRVWLTXHHW UpFXSqUHGHV LQFLGHQWV8QHFDUDFWpULVWLTXH LPSRUWDQWHGH O
DFWLYLWpHVW
TX





















/H FRPSURPLV TXH GRLW JpUHU O
DQHVWKpVLVWH FRQFHUQH OH FKLUXUJLHQ HW OH SDWLHQW 3RXU
JDUDQWLU XQ WUDYDLO HIILFDFH GX FKLUXUJLHQ O













U{OHHQ WDQWTXHFRQWU{OHXUHVWGHJpUHUFH ULVTXH/DGLIILFXOWpGXU{OHGH O
DQHVWKpVLVWH UpVLGH
GDQV OH IDLW TXH OD VpFXULWp GX SDWLHQW HW OD OLEHUWp G











GDQV XQH VLWXDWLRQ QDWXUHOOH HQ pWXGLDQW GHV RSpUDWHXUV j OHXU SRVWH GH WUDYDLO ,O H[LVWH XQH
PpWKRGHDOWHUQDWLYHHWPDWpULHOOHPHQWPRLQVFRWHXVHTXLFRQVLVWHjSODFHUGHVVXMHWVQDwIVGDQV
XQHVLWXDWLRQGHFRQWU{OHVLPXOpH&HWWHDSSURFKHFRPSRUWHGHX[SKDVHV'DQVODSUHPLqUHRQ


















HW OH VFRUH DX TXHVWLRQQDLUH /
















GHV GRQQpHV FRQWUDGLFWRLUHV -DQVVRQ  /HV GLVFXVVLRQV DERUGHQW OD TXHVWLRQ GHV
PpFDQLVPHV G
DSSUHQWLVVDJH HW FHWWH GLVFXVVLRQ JUDYLWH DXWRXU GH GHX[ FRQFHSWV  XQ
DSSUHQWLVVDJHH[SOLFLWHTXLSHUPHWWUDLWODUpFXSpUDWLRQGHFRQQDLVVDQFHVYHUEDOLVDEOHVXWLOHVSRXU
UpSRQGUH DX TXHVWLRQQDLUH HW XQ DSSUHQWLVVDJH LPSOLFLWH TXLQHSHUPHWWUDLW SDV OD UpFXSpUDWLRQ
G
LQIRUPDWLRQV HW VHUDLW DOORXp j O





DSSUHQWLVVDJH GLVWLQFWV 3RXU %DGGHOH\  O
HQMHX HVW GH FRPSUHQGUH OHV












LQWHUYHQLU GDQV XQH WkFKH GRQQpH /H SUHPLHU FRQFHUQH O









VXMHWV2Q REVHUYH DORUV GLVVRFLDWLRQ HQWUH SHUIRUPDQFH HW FDSDFLWp j YHUEDOLVHU /H WUDLWHPHQW
VHUDLW IRQGp VXU XQH H[WUDFWLRQ SDVVLYH GH UpJXODULWpV GDQV O
HQYLURQQHPHQW &H PRGH GH
WUDLWHPHQW VHUDLW SDUWLFXOLqUHPHQW DGDSWp SRXU GHV VLWXDWLRQVPDO GpILQLHV LPSOLTXDQW XQ JUDQG
QRPEUHGHYDULDEOHVHQWUHWHQDQWHQWUHHOOHVGHVUHODWLRQVIORXHV&HWWHGLFKRWRPLHHVWpJDOHPHQW
SUpVHQWHFKH]0DUHVFDX[/XFHW.DUQDVHW/XF0DUHVFDX[HW.DUQDV
 %RUHKDP )RVWHU HW 0DZHU  UHPDUTXHQW GHV VWUDWpJLHV GLIIpUHQWHV GDQV
O
DGPLQLVWUDWLRQ G
XQPpGLFDPHQW VHORQ OH QLYHDX G
H[SHUWLVH GX VXMHW/HV H[SHUWVQ
DSSOLTXHQW
SDVGHVFRQQDLVVDQFHVGpFODUDWLYHVGHW\SHWHOSDWLHQWDEHVRLQGHWDQW/HXUVWUDWpJLHOHVDPqQH
PrPH j SUHVFULUH GHV DXJPHQWDWLRQV GH GRVH VDQV VDYRLU TXHOOH QRXYHOOH FRQFHQWUDWLRQ LOV
REWLHQGURQW&HWWH VWUDWpJLHTXL UHSRVH VXU O
DSSOLFDWLRQG
XQH UqJOHSOXW{W LQWHUQDOLVpH UDSSHOOH
O
DMXVWHPHQW JUDGXHO FRQVWDWp FKH] OHV RSpUDWHXUV H[SHUWV G
XQ FRQWU{OHGHSURFHVVXV LQGXVWULHO
3RXUXQGHFHVDXWHXUV%RUHKDPOHVUHVVRXUFHVLQGLYLGXHOOHVGHWUDLWHPHQWH[SOLFLWHVRQW
GHV V\VWqPHV V\PEROLTXHV LQWHUQDOLVpV  ODQJDJHPDWKpPDWLTXHVSURWRFROHVGH WUDLWHPHQW SRXU






XQ UpVHDX GH FRQQH[LRQV HQWUH GHV HQWUpHV HW GHV VRUWLHV /H V\VWqPH LPSOLFLWH FRQWU{OH QRV
UpSRQVHV j O















V\VWqPH j XQ PRPHQW GRQQp G
XQH DFWLRQ HW G







H[SORUH VRXYHQW GHV pWDWV GX V\VWqPH FRQQXV OD FLEOH 8Q VXMHW TXL REWLHQW GH PDXYDLVHV
SHUIRUPDQFHVjODWkFKHGHFRQWU{OHQ
DWWHLQWSDVVRXYHQWODFLEOH,OH[SORUHVRXYHQWGHVpWDWVGX
V\VWqPH QRXYHDX[ /D GLVVRFLDWLRQ HQWUH SHUIRUPDQFH GH FRQWU{OH HW VFRUH DX TXHVWLRQQDLUH
V
H[SOLTXHUDLW SDU OH IDLW TXH OHV VXMHWV TXL H[SORUHQW SHX G






GLIIpUHQWH 3RXU FHV DXWHXUV FKDTXH IRLV TX
XQH UpSRQVH HVW DSSUR[LPDWLYHPHQW FRUUHFWH OHV
GRQQpHV VLWXDWLRQQHOOHV HW OD UpSRQVH VRQW VWRFNpHV HQVHPEOH 3RXU FKDTXH HVVDL WRXV OHV
H[HPSOHV VSpFLILTXHV TXL FRUUHVSRQGHQW j OD VLWXDWLRQ HQ FRXUV HQWUHQW HQ FRPSpWLWLRQ &HV




 3RXU3HUUXFKHW  OH WHUPHG
DSSUHQWLVVDJH LPSOLFLWHKRUV DWWHQWLRQHVWXQH LOOXVLRQ
GDQV ODPHVXUH R O
DWWHQWLRQ HVWQpFHVVDLUH j WRXW DSSUHQWLVVDJH/
LQWHUSUpWDWLRQGH FHW DXWHXU
UHSRVH VXU GHV FKDQJHPHQWV LQGXLWV GDQV OH FRGDJH DWWHQWLRQQHO GH O
LQIRUPDWLRQ 'DQV GHV
VLWXDWLRQV GLWHV G
DSSUHQWLVVDJH LPSOLFLWH OH VXMHW Q












VLWXDWLRQ H[SpULPHQWDOH GH O








pWXGH GHV SURFHVVXV FRJQLWLIV j O





j XQ QLYHDX SURFpGXUDO /










LGHQWLTXHV UpSpWpHV 9HUOXW 	 .RHQLQJ  /D QRWLRQ G
DSSUHQWLVVDJH LPSOLFLWH SHUPHW GH
UHQGUH FRPSWH GH OD FRQVWUXFWLRQ GH FHUWDLQHV FRQQDLVVDQFHV QRQ YHUEDOLVDEOHV 6XU OH WHUUDLQ
O
H[WUDFWLRQ GH UpJXODULWpV VLWXDWLRQQHOOHV RX OH VWRFNDJH G
H[HPSODLUHV SURWRW\SLTXHV G
XQH
VLWXDWLRQ VRQW SHXWrWUH j OD EDVH G





 /D QDWXUH GH FHUWDLQHV GHV FRQQDLVVDQFHV H[SHUWHV HVW j O







IRUPHGHGLDJQRVWLFGDQV OH VHQVR OH VXMHWGRLW H[WUDLUHGHV LQGLFHVTXLYRQW OXLSHUPHWWUHGH
SLORWHUXQV\VWqPH2QVHWURXYHGDQVXQFDVGHUpJXODWLRQHWGHFRQVHUYDWLRQGHO
pWDWGXV\VWqPH





VXMHW SHXW PpPRULVHU GH O
LQIRUPDWLRQ XWLOH j O




XQH FRPSpWLWLRQ HQWUH GHV UqJOHV GH FRQWU{OH 'LHQHV	)DKH\  YD
GDQV OH VHQV G
XQH VpOHFWLRQ GHV FRQQDLVVDQFHV VXU ODEDVHGHVRFFXUUHQFHVSDVVpHV'HPrPH
O











 /D UHFKHUFKH G
XQ G\VIRQFWLRQQHPHQW SHXW VH GpFRPSRVHU HQ XQ GLDJQRVWLF
V\PSWRPDWLTXHRODORFDOLVDWLRQGHODSDQQHHVWIDLWHHQUpIpUHQFHjXQFRQWHQXG
LQIRUPDWLRQ
HWXQGLDJQRVWLF WRSRJUDSKLTXH R OHFKDPSGXGLDJQRVWLFHVWXQHFDUWHGH O
HPSODFHPHQWGHV
pOpPHQWV IRQFWLRQQHOV 5DVPXVVHQ   /D GLVWLQFWLRQ TXH SURSRVHQW 5DVPXVVHQ HW
-HQVHQHW5DVPXVVHQDHQWUHGLDJQRVWLFV\PSWRPDWLTXHHWGLDJQRVWLFWRSRJUDSKLTXH
UHSRVH VXU O
H[LVWHQFH GH VWUDWpJLHV GLIIpUHQWHV PDLV pJDOHPHQW GH IRUPDWV GH FRQQDLVVDQFHV
GLIIpUHQWV3DWULFNRSSRVHGHX[W\SHVGHVWUDWpJLHVVHORQXQHORJLTXHLGHQWLTXHjFHOOHGH











 3RXU UHSUHQGUH OD WHUPLQRORJLH GH 5DVPXVVHQ XQ RSpUDWHXU QRYLFH PHWWUD SOXW{W HQ
RHXYUHXQH VWUDWpJLH WRSRJUDSKLTXH VXSSRUWpHSDU OHVFRQQDLVVDQFHV&HQLYHDXGHFRQWU{OHQH
SHUPHW SDV G
pWDEOLU GHV OLHQV IRQFWLRQQHOV HQWUH OHV pOpPHQWV GX V\VWqPH 'DQV FH FDV OH
GLDJQRVWLF HVW XQ FKDvQDJH LQVpUp GDQV XQH UHSUpVHQWDWLRQ VWUXFWXUDOH GX V\VWqPH /
H[SHUW







HVWSDV ULJLGH ,OH[LVWHGHVFDVGH ILJXUHR O
H[SHUWHVWFRQIURQWpjXQHSDQQHQRXYHOOHSRXU
ODTXHOOH LO QH GLVSRVH SDV G
DVVRFLDWLRQ >V\PSW{PHFDXVH@ ,O GRLW DORUV DYRLU UHFRXUV j XQH





XQH VWUDWpJLHDGKRF 6XHW*RYLQGDUDM  DYDQFHQW OH
FRQFHSW G
,QLWLDO )HDVLEOH 6HW ,)6&H FRQFHSW GpVLJQH O
HQVHPEOH GHV SDLUHV V\PSW{PHVFDXVHV
TXH OH VXMHW FRQVLGqUH DYDQW TXH WRXWH K\SRWKqVH VRLW IRUPXOpH ,O UHIOqWH OHV SDLUHV OHV SOXV











 /D UHFKHUFKH V\PSWRPDWLTXH TXL UHOLH OHV V\PSW{PHV DX[ SDQQHV ILJXUH SDUPL OHV
VWUDWpJLHV OHV SOXV SXLVVDQWHV TX






SDV XQH VWUDWpJLH JpQpUDOH SXLVTX
HOOH QpFHVVLWH O
DFFqV DX[ GLYHUV PRGqOHV TXL UHSUpVHQWHQW OD
SDQQH GX V\VWqPH (OOH HVW GpSHQGDQWH GH O
H[LVWHQFH GH GRQQpHV j SURSRV GX V\VWqPH
JpQpUDOHPHQW DFTXLVHV DYHF O
H[SpULHQFH/
DFFqV j XQH H[SpULHQFH VSpFLILTXH HVW OD UDLVRQSRXU
ODTXHOOH OHV UHFKHUFKHV V\PSWRPDWLTXHV VRQW SOXV pFRQRPLTXHV TXH OHV UHFKHUFKHV
WRSRJUDSKLTXHVSXLVTXHXQHSDQQHSHXWDPHQHUXQRSpUDWHXUjXQFRPSRVDQWGpIHFWXHX[HQSHX
GH WHVWV &H W\SH GH GLDJQRVWLF QpFHVVLWH OD FRQQDLVVDQFH GX V\VWqPH HW OD GLVSRQLELOLWp GH
FRQQDLVVDQFHV UHOLpHV j GHV SRVVLELOLWpV G
LQWHUYHQWLRQV &
HVW W\SLTXHPHQW OH PRGH RSpUDWRLUH
GpYHORSSpSDUOHVRSpUDWHXUVH[SHUWVTXLFRPPHQFHQWOHGLDJQRVWLFSDUO
H[DPHQGHVDVVRFLDWLRQV
V\PSW{PHVFDXVHV GRQW LOV GLVSRVHQW HQ PpPRLUH 0LOQH  6DQGHUVRQ  DQDO\VH OD
UHFKHUFKH V\PSWRPDWLTXH GDQV OHV PrPHV WHUPHV &
HVW XQ SURFHVVXV GH UHFRQQDLVVDQFH GH
SDWWHUQGDQVOHTXHOOHVV\PSW{PHVREVHUYpVVRQWFRPSDUpVDX[SDWWHUQVVWRFNpVHQPpPRLUHDILQ
GHWURXYHUXQHFRUUHVSRQGDQFHTXLLQGLTXHUDXQHSDQQHSDUWLFXOLqUH







HOOH HVW VXSHUYLVpH SDU XQ QLYHDX GH FRQWU{OH EDVp VXU OHV FRQQDLVVDQFHV TXL





GHV SRVVLEOHV GDQV OH GLDJQRVWLF VXUWRXW ORUVTX
RQ V















XQLWp FHQWUDOH RX GHV GHX[ 6L RQ UHPSODFH O
pFUDQ SDU XQ DXWUH TXH O
RQ VDLW rWUH HQ pWDW GH
IRQFWLRQQHU HW TX
LO DIILFKH TXHOTXH FKRVH O
XQLWp FHQWUDOH IRQFWLRQQH HW O










HW DO  RX 'DOH  OD VWUDWpJLH SOpELVFLWpH SDU OHV DXWHXUV HVW OH VSOLWKDOI 3RXU FHV
DXWHXUV F
HVW FHWWH VWUDWpJLH TXL SHUPHW G
LVROHU OHV FRPSRVDQWV HQ SDQQH GH OD IDoRQ OD SOXV
pFRQRPLTXH HQ WHUPHV GH QRPEUH GH WHVWV /D FRQFHSWLRQ GX GLDJQRVWLF TXL SUpYDXW GDQV FHV
pWXGHV UHSRVHVXUXQHDFWLYLWpFRJQLWLYHHVVHQWLHOOHPHQWK\SRWKpWLFRGpGXFWLYHGDQV ODTXHOOHOHV
PpWKRGHV ORJLTXHV VRQW OHPHLOOHXUPR\HQ G







H[SpULHQFH GDQV OHXU DFWLYLWp Q
XWLOLVHQW OH VSOLWKDOI TXH GDQV   GHV FDV /D
VWUDWpJLH OD SOXV XWLOLVpH HVW XQH UHFKHUFKH G

















SDU H[HPSOH DX GLDJQRVWLF SDU XQ DOJRULWKPH 'DYLV  ,O VH SUrWHUDLW DORUV j XQ U{OH
G
pOLPLQDWLRQ GH FDWpJRULHV GH SDQQHV RX DX WUDLWHPHQW GH WkFKHV VLPSOHV GDQV OHVTXHOOHV OHV
RFFXUUHQFHVGHG\VIRQFWLRQQHPHQWVRQWpTXLSUREDEOHVSDUPL OHVFRPSRVDQWVGXV\VWqPH'DQV
XQH WkFKH QDWXUHOOH FHWWH SUREDELOLWp YDULH G
XQ FRPSRVDQW j O
DXWUH/DSDQQHSHXW rWUH LVROpH







GH OD VWUXFWXUH GH OD WkFKH RX VWUDWpJLH JOREDOH /
RUGUH GDQV OHTXHO OHV EXWV VRQW DWWHLQWV HVW
VRXYHQW IOH[LEOH HW GpSHQG GH OD VLWXDWLRQ &HSHQGDQW FKDTXH EXW GpILQLW VHXOHPHQW TXHOOH
FRQFOXVLRQ LQWHUPpGLDLUH SHXW rWUH GpGXLWH HW SDV FRPPHQW OD FRQFOXVLRQGRLW rWUHGpGXLWH&H
W\SHGH VWUDWpJLHVH UDSSURFKHG








WkFKH VpOHFWLRQQHj VRQ WRXU OD FRQQDLVVDQFHGXGRPDLQHQpFHVVDLUHSRXUDWWHLQGUH OHEXWGH OD
WkFKH 6KDDIVWDO  3RXU 5HHG HW -RKQVRQ  OD VWUDWpJLH JOREDOH FRQVLVWH HQ XQH
GpPDUFKHGDQVODTXHOOHXQHHUUHXUHVWSHUoXHJXLGHO
H[WUDFWLRQGHV\PSW{PHVHWJpQqUHGHVWHVWV
/HV VWUDWpJLHV ORFDOHV SHUPHWWHQW G
HIIHFWXHU SOXVLHXUV W\SHV GH WHVWV(OOHV FRPSDUHQW OD YDOHXU
G
XQ FRPSRVDQW j OD YDOHXU FRUUHFWH UpGXLVHQW OH QRPEUH G
pOpPHQWV j SUHQGUH HQ FRPSWH
DQDO\VHQW O
pWDW G
XQ FRPSRVDQW TXDQG O
















DOWHUQDWLYH SUpIpUpH HVW UHWHQXH WDQGLV TXH O









VWUDWpJLHV GLIIqUHQW OD GLIIpUHQFH DGGLWLRQQHOOH VHUDLW SOXV FRWHXVH TX
XQH pOLPLQDWLRQ SDU OHV
DVSHFWV HQ WHUPHV GH YROXPH G






FRPSRUWHPHQW GH SULVH GH GpFLVLRQ /H VXMHW SRXUVXLYUDLW OD VWUDWpJLH TXL GHPDQGH OH PRLQV
G
HIIRUWHWTXLGRQQHUDXQHVROXWLRQDFFHSWDEOH
 3RXU /LX  LO H[LVWH GHX[ SURFpGXUHV GH FDOFXO VXFFHVVLYHV LPSOLTXpHV GDQV
O
LGHQWLILFDWLRQGHVSDQQHVjSDUWLUGHVV\PSW{PHV/DSUHPLqUHSURFpGXUHFRQVLVWHjIRUPXOHUGHV
K\SRWKqVHVGHSDQQH jSDUWLU GHV V\PSW{PHV/DTXHVWLRQ HVW DORUV &RPPHQW UDLVRQQHU DYHF
O
LQIRUPDWLRQGLVSRQLEOHSRXUGpFLGHUTXHOOHSDUWLHGXV\VWqPHTXDQGHOOHHVWVXSSRVpHHQSDQQH
H[SOLTXH OHV V\PSW{PHV " ,O SHXW \ DYRLU SOXVLHXUV H[SOLFDWLRQV FRQFXUUHQWHV ,O IDXW GRQF
GpWHUPLQHU WRXWHV OHV K\SRWKqVHV GH SDQQH /D VHFRQGH SURFpGXUH FRQVLVWH HQVXLWH j WHVWHU OHV
K\SRWKqVHV IRUPXOpHV HW j GpFLGHU GX ERQ GLDJQRVWLF &HWWH RSpUDWLRQ UHYLHQW j WHVWHU OD
FRKpUHQFHHQWUHOHVK\SRWKqVHVGHSDQQHODGHVFULSWLRQGXV\VWqPHHWOHVV\PSW{PHVREVHUYpV
 /HV FRQFHSWLRQV TX
RQ YLHQW GH YRLU QH WLHQQHQW SDV GX IDLW TX
LO SHXW H[LVWHU XQH
















OHV FKHUFKHXUVHQ WHUPHVGH WHPSVG
HQWUDvQHPHQW WURSFRXUW&HODQRXVSHUPHWGH UHYHQLU VXU
GHX[ SRLQWV'
XQH SDUW O
HIIHW GH IUpTXHQFH HVW OLp j O





SDUW GHV VXMHWV XQH DFTXLVLWLRQ GH FRPSpWHQFHV VL RQ YHXW PHWWUH HQ pYLGHQFH GHV HIIHWV GH
IUpTXHQFH /
XWLOLVDWLRQ GH VXMHWV H[SpULPHQWDX[ QDwIV SRVH OH SUREOqPH GH OD FRQVWUXFWLRQ GH
O
H[SHUWLVH GX WHPSV DOORXp j FHWWH FRQVWUXFWLRQHWGH OD FRPSpWHQFHpYHQWXHOOHPHQW DFTXLVH VL
FHWWH FRQVWUXFWLRQ Q
D SDV OLHX &HV UHVWULFWLRQV SHXYHQW rWUH FRQWRXUQpHV PrPH VL G
DXWUHV






GH WURXYHU HQ OHPDQLSXODQW OD VWUXFWXUHG




SDVVHUDLW VL FH OLHQ H[LVWDLW HW FRPSDUHQW O
pWDW LPDJLQp j O














LQWHUSUpWDWLRQ GH SUHXYH /HV DXWHXUV DIILUPHQW TXH OD VWUDWpJLH FRQFHUQDQW OD SUHXYH HVW
GLUHFWHPHQW OLpHDXPRGqOHFDXVDOTXH OHVXMHWDFRQVWUXLW/DUHSUpVHQWDWLRQGH OD WkFKHHWSOXV
SDUWLFXOLqUHPHQW OHV OLHQV TXH OH VXMHW LQIqUH HQWUH OHV FRPSRVDQWV GX V\VWqPH MRXHQW XQ U{OH
SUpSRQGpUDQWGDQVFHWWHWkFKH








H[SHUWH UHSRVHUDLW VXU XQ PRGqOH GH OD SDQQH TXL FRQWLHQW XQLTXHPHQW OHV LQIRUPDWLRQV




GRLYHQW pJDOHPHQW rWUH pFRQRPLTXHV 7RXWHV OHV FRQQDLVVDQFHV QpFHVVDLUHV DX WUDLWHPHQW GH OD
SDQQH GRLYHQW rWUH DFWLYpHV HW XQLTXHPHQW FHOOHVFL &HWWH FRQFHSWLRQ pFRQRPH GH OD







 /HV VWUDWpJLHV QH VRQW SDV ILJpHV (OOHV SHXYHQW VXELU GHV WUDQVIRUPDWLRQV 5DVPXVVHQ
DGHVPRGLILFDWLRQVGRQWOHEXWHVWGHOHVDGDSWHUjXQHVLWXDWLRQSDUWLFXOLqUH&HODSHXWrWUH
XQ FKDQJHPHQW GDQV OD QDWXUH GX SUREOqPH RX XQHPRGLILFDWLRQ HQYLURQQHPHQWDOH %\UQH HW
+DQGOH\  DERUGHQW OD TXHVWLRQ GHV VWUDWpJLHV VRXV O
DQJOHPRGXODLUH &HOOHVFL SRXUUDLHQW
rWUH FRPSRVpHV GH SOXVLHXUV VWUDWpJLHV SUpH[LVWDQWHV HQ DVVHPEODQW OHV PRGXOHV SRXU XQ EXW
QRXYHDX 8Q FKDQJHPHQW GDQV OD IDoRQ GH WUDLWHU XQH VLWXDWLRQ SHXW DYRLU XQH MXVWLILFDWLRQ
FRJQLWLYH3RXU6SpUDQGLR OHVFKDQJHPHQWVGHPRGHRSpUDWRLUHSHXYHQWrWUHXQHIRUPH
GH UpJXODWLRQ GH O





FODVVHV GH VWUDWpJLHV /D SUHPLqUH FODVVH HVW XQH VWUDWpJLH GH FRQWU{OH SDU DSSURIRQGLVVHPHQW
SURJUHVVLI TXL FRQVLVWH j SDVVHU SOXVLHXUV IRLV VXU OH PrPH SUREOqPH HQ DFTXpUDQW j FKDTXH
SDVVDJH GH QRXYHOOHV LQIRUPDWLRQV /D VHFRQGH FODVVH FRQFHUQH XQH VWUDWpJLH KHXULVWLTXH GH
VLPXODWLRQ PHQWDOH TXL FRQVLVWH SRXU OHV H[SHUWV j FRQFHYRLU OHV SDUDGLJPHV FRPPH GHV
VFpQDULRV /RUVTXH OH VXMHW HVVDLH GH GpWHUPLQHU XQ GpWDLO LO LPDJLQH j TXRL UHVVHPEOHUD
O
H[SpULHQFH /HV H[SHUWV GLVSRVHUDLHQW GH VWUDWpJLHV GH QLYHDX[ GLIIpUHQWV TXL V
DSSDUHQWHQW DX
UDLVRQQHPHQW GH O














H[SOLTXHU OD QDWXUH GHV OLPLWHV GH OD FRJQLWLRQ KXPDLQH 3RXU FHW DXWHXU OHV
PRGqOHV GLVWULEXpV VRQW OHV SOXV DWWUD\DQWV PrPH VL OHV GRQQpHV HPSLULTXHV QH GRQQHQW SDV
HQFRUH GH VXSSRUW j XQ PRGqOH PXOWLSURFHVV 3RXU G
DXWUHV DXWHXUV 'HFRUWLV 	 &DFFLDEXH
PDQXVFULWOHSUREOqPHGHODUHSUpVHQWDWLRQGXIRQFWLRQQHPHQWFRJQLWLIKXPDLQQHVHSRVHSDV
SXLVTX
XQ PRGqOH FRJQLWLI QH WHQWH SDV G




VHXOHPHQW GpFULUH HW SHXWrWUH H[SOLTXHU FHUWDLQV GH VHV DVSHFWV HVVHQWLHOV &HSHQGDQW OD
PRGpOLVDWLRQ HW OD VLPXODWLRQ GHV SHUIRUPDQFHV GH GLDJQRVWLF GDQV OH WUDYDLO UpHO GRLYHQW WHQLU
FRPSWHGHVFDUDFWpULVWLTXHVFRJQLWLYHVKXPDLQHVHWSUHQGUHHQFRPSWHXQUpSHUWRLUHGHVWUDWpJLHV
SRVVLEOHV5DVPXVVHQD'HFHSRLQWGHYXHFRQVWUXLUHXQPRGqOHSHXWrWUHSOXVXWLOHTXH
OH PRGqOH OXLPrPH FDU LO FHQWUH OD UHFKHUFKH VXU OHV HQWUpHV OHV VRUWLHV OHV SURFHVVXV HW OHV
SDUDPqWUHVjGpILQLU'HFRUWLV
 2Q UHOqYHGLIIpUHQWHVFODVVHVGHPRGqOHV/HVPRGqOHVFRQFHSWXHOV UHQGHQWFRPSWHGHV








GX GRPDLQH HVW DSSURSULp GDQV FHUWDLQHV pWDSHV GX GLDJQRVWLF '
XQH IDoRQ JpQpUDOH OD
UHSUpVHQWDWLRQ PXOWLQLYHDX[ G
XQ V\VWqPH VXU OHV GLIIpUHQWV GHJUpV G
DEVWUDFWLRQ SUpVHQWH XQH
VWUXFWXUH KLpUDUFKLTXH /HV SOXV KDXWV QLYHDX[ GpFULYHQW GHV IRQFWLRQV LQGpSHQGDPPHQW GH OD
UpDOLVDWLRQSK\VLTXH6XUOHVQLYHDX[OHVSOXVEDVOHPRGqOHFRUUHVSRQGjXQHGHVFULSWLRQVWDWLTXH
GHWRXVOHVFRPSRVDQWVHWOHVUHODWLRQVHQWUHFHVFRPSRVDQWV6FKDDIVWDO







WkFKH GDQV ODTXHOOH O
KRPPH HVW ELHQ PHLOOHXU TXH OD PDFKLQH $PpOLRUHU RX DVVLVWHU OD
SHUIRUPDQFH KXPDLQH GDQV OH GLDJQRVWLF UHVWHUD OD IDoRQ OD SOXV HIILFDFH G
DXJPHQWHU OD
SHUIRUPDQFHGX V\VWqPHPDLV O





(OOH GRLW rWUH LQLWLDOLVpH SDU XQ RSpUDWHXU HW FHOD SHXW rWUH XQH VRXUFH GH SUREOqPHV'DQV GH
QRPEUHX[ FDV OH GLDJQRVWLF Q
HVW TX










KRPPHTXL DVVLJQHGHV WkFKHVj ODPDFKLQH(OOHSHXW rWUH
VXJJpUpH SDU O







 3RXUXQ V\VWqPHH[SHUW OHGLDJQRVWLFSHXWVHGpILQLUFRPPHXQHVpOHFWLRQGHVROXWLRQV
GDQV XQ HQVHPEOH G
DOWHUQDWLYHV SRXU XQ SUREOqPH GpFULW SDU GHV REVHUYDWLRQV 3XSSH 
/
DXWRPDWLVDWLRQ GX GLDJQRVWLF HVW XQ VXMHW GH UHFKHUFKH LPSRUWDQW GDQV OD PHVXUH R HOOH
FRQVWLWXH O
DSSOLFDWLRQ PDMHXUH GHV V\VWqPHV H[SHUWV 0LOQH  HQ PpGHFLQH QRWDPPHQW
&ODUN)R[*ORZLQVNL	2




GHV VRUWLHV HW GHV DFWLRQV ,O GRLW GpWHUPLQHU O
pWDW GX V\VWqPH TXL SURGXLW OHV VRUWLHV 0R]HWLF
 /H SULQFLSH GH GpWHFWLRQ GpWHUPLQH V
LO H[LVWH XQH GpYLDWLRQ GH FH TXL HVW DWWHQGX /D
JpQpUDWLRQ G
K\SRWKqVHV JpQqUH HQVXLWH OHV FDXVHV SRVVLEOHV HQ SUHQDQW HQ FRPSWH OHV
REVHUYDWLRQV GH QRUPDOLWp(QILQ OD GLVFULPLQDWLRQ G












   ^LQSXWV`ÅpWDWDWWHQGXGXV\VWqPH
   pWDWDWWHQGXGXV\VWqPHÅ^RXWSXWVDWWHQGXV`
   ^RXWSXWVDWWHQGXV`^RXWSXWVUpHOV`ÅpWDWGXV\VWqPH










OD VWUXFWXUH KLpUDUFKLTXH HW WHQWH GH WURXYHU GHV RXWSXWV TXL YLROHQW OHV DWWHQWHV $SUqV DYRLU
GpWHFWpOHVYLRODWLRQVOHV\VWqPHXWLOLVHGHVGHVFULSWLRQVVWUXFWXUDOHVSRXUWURXYHUGDQVOHQLYHDX
KLpUDUFKLTXH LQIpULHXU XQ HQVHPEOH GH FRPSRVDQWV VXVFHSWLEOHV G
















/LX  /D JpQpUDWLRQ GH FDQGLGDWV j XQH SDQQH SHXW VH IDLUH HQ XWLOLVDQW XQH WHFKQLTXH
DSSHOpH OD VXVSHQVLRQ GH FRQWUDLQWH 'DYLV  (Q IRQFWLRQ GHV V\PSW{PHV G
XQ
G\VIRQFWLRQQHPHQW OH V\VWqPH H[SHUW pWDEOLW XQ HQVHPEOH GH FDQGLGDWV F
HVW j GLUH GHV
FRPSRVDQWV TXL SHXYHQW rWUH UHVSRQVDEOHV GX G\VIRQFWLRQQHPHQW /H FRPSRUWHPHQW DWWHQGX
G
XQ V\VWqPH HVW PRGpOLVp HQ WHUPHV GH UpVHDX GH FRQWUDLQWHV LQWHUFRQQHFWpHV R FKDTXH
FRQWUDLQWHUHSUpVHQWHOHFRPSRUWHPHQWG
XQGHVFRPSRVDQWV6LOHV\VWqPHIRQFWLRQQHPDODORUV
OHV RXWSXWV SUpGLWV SDU OH UpVHDX GH FRQWUDLQWHV QH FRUUHVSRQGURQW SDV DX[ RXWSXWV UpHOV /D







TXH WRXV OHV V\VWqPH UpHOV DLHQW FHWWH SURSULpWp FHUWDLQV V\VWqPHV SUpVHQWHQW FHWWH FRPSOH[LWp
PrPH DX[ QLYHDX[ G
DEVWUDFWLRQ OHV SOXV pOHYpV 'DQV FH FDV OD QDWXUH HW O
RUGUH GHV WHVWV j
DSSOLTXHU VXU OH V\VWqPH GHYLHQQHQW FUXFLDX[ 3DWWLSDWL 	 $OH[DQGULGLV  2Q SHXW DORUV
V
DSSX\HU VXU SOXV G
XQ W\SH G

























/H SUHPLHU QLYHDX XWLOLVH GHV FRQQDLVVDQFHV HPSLULTXHV GH OD SDQQH /H PRGqOH LQWqJUH OHV




/H SURFHVVXV GH UDLVRQQHPHQW HVW DORUV TXDOLWDWLI LO GpVLJQH GHV K\SRWKqVHV DOWHUQDWLYHV GHV
]RQHV GH SDQQH HW TXDQWLWDWLI LO FDOFXOH OHV SRVVLELOLWpV GH SDQQH GH FKDTXH FRPSRVDQW GH OD
]RQH,OVHEDVHVXUOHVSURSULpWpVGHVFRPSRVDQWVHWOHXUVUHODWLRQVGDQVOHV\VWqPH/RUVTXHOH
UpVXOWDWHVWWURXYpLOHVWLQFRUSRUpjODEDVHGHFRQQDLVVDQFHVHPSLULTXHV6HORQOHVDXWHXUVFHWWH
DSSURFKH PXOWLQLYHDX[ WURXYH VD MXVWLILFDWLRQ GDQV OH IDLW TXH G
XQH SDUW GHX[ W\SHV GH
FRQQDLVVDQFHVHPSLULTXHVHWGXPRGqOHVRQWQpFHVVDLUHVSRXUIDLUHDERXWLUXQGLDJQRVWLFHWTXH
G
DXWUH SDUW OD IOH[LELOLWp G
XQ PRGqOH GH GLDJQRVWLF LPSOLTXH TX
RQ XWLOLVH SOXVLHXUV W\SHV GH
FRQQDLVVDQFHV /D FRQFHSWLRQ GH ;LDQJ HW 6ULKDUL VHPEOH UHSRVHU VXU OHV SURFHVVXV GH
UDLVRQQHPHQW HPSOR\pV SDU OHV RSpUDWHXUV KXPDLQV &HX[FL FRPPHQFHQW OH GLDJQRVWLF SDU OD
FRQVXOWDWLRQ G








































HQWUpHVRUWLH TXL VRQW IRUPDOLVpV GDQV OHV UpVHDX[ FRQQH[LRQQLVWHV VRQW HQ TXHOTXH VRUWH XQH
QRXYHOOHH[SUHVVLRQGHVWKpRULHVEpKDYLRULVWHVHQSV\FKRORJLHFRJQLWLYH%DVWLHQ








DLOOHXUVXQHGHVGLIIpUHQFHV IRQGDPHQWDOHV DYHFXQ V\VWqPH
H[SHUW&HSHQGDQW FHWWH DQDORJLH UHSRVHSOXV VXU OD UHSUpVHQWDWLRQJUDSKLTXHTXH O
RQSURSRVH





FDSDEOHV GH UpVRXGUH GHV SUREOqPH TXH OHV KXPDLQV VDYHQW UpVRXGUH FH TXL Q


























XQLYHUVHOOHV GHV UpVHDX[ FRQQH[LRQQLVWHV TXL SHXYHQW H[WUDLUH OHV YDOHXUV SHUWLQHQWHV GHV
GRQQpHVjWUDLWHUFRPPHGDQVOHFDVGHODUHFRQQDLVVDQFHGHFDUDFWqUHVSDUH[HPSOH8QDXWUH







OD SOXV JUDQGH SUREDELOLWp /
,$ VRXIIUH GH O




SUREOqPHV &HOD HVW G DX IDLW TX
HOOH GRLW FRPSDUHU OHV SUREDELOLWpV IXWXUHV GH WRXWHV OHV
FRPELQDLVRQV GH G\VIRQFWLRQQHPHQWV SRVVLEOHV'DQV XQ UpVHDX XQH UHSUpVHQWDWLRQ ORFDOH HVW














DSSUHQWLVVDJH H[LVWHQWSRXU OHV UpVHDX[ FRQQH[LRQQLVWHV/DSUHPLqUH
HVW O
DSSUHQWLVVDJH SDU FRUUpODWLRQ 2Q SUpVHQWH DX V\VWqPH XQH VXLWH G
H[HPSOHV TXL OH
FRQGLWLRQQHQW SRXU OHV SURFKDLQHV RFFXUUHQFHV /D VHFRQGH PpWKRGH HVW O
DSSUHQWLVVDJH SDU
LPLWDWLRQ F
HVW j GLUH HQ XWLOLVDQW XQPRGqOH TXL VHUW GH SURIHVVHXU DFWLI 9DUHOD  &HWWH
VWUDWpJLH HVW LVVXH GH FHOOH TXH5RVHQEODWW  FLWp SDU9DUHOD SURSRVDLW SRXU VRQSHUFHSWURQ
DSSHOpHDXMRXUG
KXLUpWURSURSDJDWLRQ&HWWHPpWKRGHGHPDQGHTXH OHV OLHQVHQWUH OHVQHXURQHV
LQWHUQHV GX UpVHDX DSSHOpV XQLWpV FDFKpHV VRLHQW pWDEOLV GH IDoRQ jPLQLPLVHU OHV GLIIpUHQFHV
HQWUHOHVUpDFWLRQVGXUpVHDXHWOHUpVXOWDWTX
RQDWWHQG&LWRQVHQILQOHVPpPRLUHVDVVRFLDWLYHVTXL

















XQH DSSURFKH DXSURILW GH O
DXWUHQ
HVW SDV WRWDOHPHQW H[FOXVLI/D UHFKHUFKHGH
SDQQHSDU DSSDULHPHQW >V\PSW{PHVFDXVHV@ SHXWQpFHVVLWHU OH UHFRXUV jXQQLYHDX ORFDOG
XQH
VWUDWpJLH VpTXHQWLHOOH HW WRSRJUDSKLTXH &HSHQGDQW O














VDLW DXVVL TXH OHV H[SHUWV RQW GpYHORSSp GHV VWUXFWXUHV GH FRQQDLVVDQFHV TXL OHXU SHUPHWWHQW
G
LGHQWLILHU OHV FDXVHV G
XQ G\VIRQFWLRQQHPHQW VDQV UHFRXULU j O
LQIpUHQFH DX PR\HQ G
XQ
UDLVRQQHPHQW DXWRPDWLVp ,O SHXW V
DJLU SDU H[HPSOH G




 /D FRQFHSWLRQ FODVVLTXH GH O
H[SHUWLVH UHSRVH VXU XQH FDSDFLWp j PRELOLVHU GHV




JUkFH j XQH VpOHFWLRQ SOXV HIILFDFH GHV GRQQpHV LQLWLDOHV SHUWLQHQWHV /HV VFKpPDV LQDSSURSULpV






SDU XQH FHUWDLQH ULJLGLWp /HV QRPEUHX[ SUREOqPHV TXH O






j GHV ELDLV SHXW FRPPHWWUH GHV HUUHXUV HW DFWLYHU GHV FRQQDLVVDQFHV TXL QH VRQW SDV WRXMRXUV
SHUWLQHQWHV /HV UHFKHUFKHV PHQpHV GDQV OH FKDPS GH OD UpVROXWLRQ GH SUREOqPH WHQGHQW j
PRQWUHU TXH OHV FRQQDLVVDQFHV GH O














DSSURFKH GHV FRQGLWLRQV RSWLPDOHV GHPLVH HQ RHXYUH &
HVW OH SULQFLSH
G
pFRQRPLH TXL UpJLW FHWWH FRQGXLWH/D UpFXSpUDWLRQG
LQIRUPDWLRQV FRQWHQXHV HQPpPRLUH HVW
SOXV UDSLGH HW PRLQV FRWHXVH TXH O
LQIpUHQFH &
HVW SRXUTXRL OH VXMHW H[SHUW TXDQG FHOD HVW
SRVVLEOH UpFXSqUHSOXW{WTX





DXWRPDWLVpHV VRQW j O
RULJLQH GHV HUUHXUV G
H[SHUW &HV LQGLFHV SHXYHQW rWUH DSSUR[LPDWLIV HW
DFWLYHUXQVFKpPDQRQSHUWLQHQWjODWkFKHHQFRXUV2QWHQWHUDGHPRQWUHUTXHOHVHUUHXUVGHV
H[SHUWV UHOqYHQW G
XQH DVVRFLDWLRQ DXWRPDWLVpH HW TX




VXMHWV QH VHURQW SDV VRXPLV j FH ELDLV 2Q V
DWWHQG GRQF j FH TXH OHV QRYLFHV PRQWUHQW GHV
FRPSRUWHPHQWVGHGLDJQRVWLFSOXVHIILFDFHVGDQVFHUWDLQVFRPSDUWLPHQWVGHO
DFWLYLWp




HVW SDV GpSHQGDQWH GHV GRQQpHV
VLWXDWLRQQHOOHV2QV
DWWHQGjGpFHOHUGHV VLPLOLWXGHVGDQV OHV VWUDWpJLHVGpYHORSSpHVHWGDQV OHV
HUUHXUV FRPPLVHV SDU GHV RSpUDWHXUV H[HUoDQW GDQV GHV GRPDLQHV GLIIpUHQWV PpFDQLTXH HW
pOHFWURQLTXH








pOHFWURQLTXH &HV VHFWHXUV G
DFWLYLWp VRQW IRUWHPHQW OLpV GDQV FHUWDLQV VHFWHXUV LQGXVWULHOV
O







RXWLOV FKDvQHVGHSURGXFWLRQ WUDQVSRUWV HWFRXGRPHVWLTXHV PLFURLQIRUPDWLTXH WpOpSKRQLH
HWF
 /
DSSURFKH JpQpUDOH GHV H[SpULHQFHV HW GH O
HQVHPEOH GH OD WKqVH FRQVLVWH HQ O
pWXGH
H[SpULPHQWDOH G
XQ FRPSRUWHPHQW GH WHUUDLQ&HWWH UHFKHUFKH DGRSWH GHV SODQV H[SpULPHQWDX[
VLPSOHV FDU HOOH YLVH ODPLVH j MRXUGH FRPSRUWHPHQWV JpQpUDX[ j O
pFKHOOHG
XQH VWUDWpJLH/HV
WkFKHV VRQW FRQVLGpUpHV FRPPH QDWXUHOOHV F
HVW j GLUH TXH FH VRQW FHOOHV TXH WUDLWHQW OHV
RSpUDWHXUV GDQV OHXU WUDYDLO /
DVSHFW H[WpULHXU GX GLVSRVLWLI HW OHV RXWLOV XWLOLVpV VRQW FHX[ GX
WUDYDLO UpHO /




HQ GpWDLO GDQV OD SUpVHQWDWLRQ GH FKDTXH H[SpULHQFH /D FDUDFWpULVWLTXH FRPPXQH GHV SDQQHV
pWXGLpHV HVW OD UHVVHPEODQFH GHV V\PSW{PHV j FHX[ G











UHVVRXUFHV GDQV OH UDLVRQQHPHQW XQH JUDQGH UDSLGLWp DLQVL TX
XQH JUDQGH ILDELOLWp &HSHQGDQW
O
pWXGH GH VLWXDWLRQV IDYRULVDQW O
DSSDULWLRQ G




H[SHUWLVHGDQVGHVFRQILJXUDWLRQV UDUHV WUDLWpHV FRPPH
GHV FRQILJXUDWLRQV IUpTXHQWHV GDQV XQ GRPDLQH R XQH FRPSpWHQFH HVW GpMj ODUJHPHQW




 /HV  H[SpULHQFHV TXL VXLYHQW VH GpFRPSRVHQW HQ GHX[ H[SpULHQFHV HQ pOHFWURQLTXH HW
GHX[ H[SpULHQFHV HQPpFDQLTXH /D SUHPLqUH H[SpULHQFH G





























 3RXU HIIHFWXHU VRQ GLDJQRVWLF OH VXMHW GLVSRVHG
XQPXOWLPqWUH HW G
XQRVFLOORVFRSH/D




















































































































































































 &HWWH SDQQH HVW DUWLILFLHOOH ,O Q




LO SUHQG XQ SRLQW GH WHVW VXU OD EURFKH G
HQWUpH FRQVWDWH OD SUpVHQFH G


















 QH VHURQW LQIRUPpV GHV UpVXOWDWV O




















































 /RUVTXH OH VXMHW HVW VLOHQFLHX[ HW TX
LO Q






















































 'DQV ODPHVXUH R FHWWH SUHPLqUH H[SpULHQFHSLORWH ODSUREOpPDWLTXH ODSUpGLFWLRQTXL
VHUDIDLWHFRQFHUQHUDXQHRULHQWDWLRQDWWHQGXHSOXVTXHGHVK\SRWKqVHVSUpFLVHV

















































































pOHYpFKH] OHVH[SHUWVTXHFKH]OHVQRYLFHV9'H[SHUWV QRYLFHV &HVVXMHWVRQW
pJDOHPHQW IDLW SOXV GH WHVWV GX&,  9' H[SHUWV   QRYLFHV  HW RQW HIIHFWXpGHV








































HQVHPEOH OHV UpVXOWDWV VRXWLHQQHQW O
LGpH TXH OHV H[SHUWV SHXYHQW PRQWUHU GHV





FOp GX GLDJQRVWLF /RUV GH OD WHQWDWLYH G









GDQV ODPHVXUHR OH FRPSRVDQW& XQ FRQGHQVDWHXU FpUDPLTXH HVW WUqV ILDEOH ,O WRPEH WUqV
UDUHPHQW HQ SDQQH ,OV RQW H[SOLTXp O









GHV VWUDWpJLHV GHV H[SHUWV FRQVLVWH DSUqV DYRLU WHVWp OH EORF G
DOLPHQWDWLRQ j WHVWHU OHV &, GX





YDOHXU EUXWH RX HQ SRXUFHQWDJH HVW SOXV IDLEOH FKH] OHV QRYLFHV TXH FKH] OHV H[SHUWV &HWWH
GLIIpUHQFH SHXW V
H[SOLTXHU SDU ODPLVH HQ RHXYUH RX QRQ G
XQH KHXULVWLTXH GH IUpTXHQFH /HV
H[SHUWV GH FHWWH UHFKHUFKH RQW  DQQpHV G
H[SpULHQFH ,OV RQW GHV FRQQDLVVDQFHV HPSLULTXHV j









RQSHXWDYDQFHUHVWTXH OHGLDJQRVWLF UHSRVHVXUXQUDLVRQQHPHQWSUREDELOLVWH OHGLDJQRVWLFLHQ
VpOHFWLRQQH OD IDXWH
 ✂✁
 TXL GDQV OH SDVVp V


















H[SHUW SDVVH GLUHFWHPHQW GH O




HQWUH XQ HQVHPEOH GH V\PSW{PHV HW XQH FDXVH GH SDQQH &
HVW XQ OLHQ GH FDXVH j HIIHW TXH
O




GpFOHQFKHQW OH UHPSODFHPHQW GX &, &
























 2Q YLHQW GH YRLU TXH OH GLVSRVLWLI pOHFWURQLTXH SHUPHW GH IDLUH pPHUJHU FHUWDLQV
FRPSRUWHPHQWV TXL UHIOqWHQW O
H[LVWHQFH GH GLIIpUHQWV IRUPDWV GH FRQQDLVVDQFH ,O VHPEOH TXH
FHWWH SUpH[SpULHQFH DLW PLV j MRXU GHV GRQQpHV HPSLULTXHV TXL VXSSRUWHQW GHV FRQFHSWLRQV
WKpRULTXHV j SURSRV GH O
XWLOLVDWLRQ GH OD IUpTXHQFH G
LQGLFHV HQYLURQQHPHQWDX[ 2Q YD
PDLQWHQDQWHVVD\HUGHWHVWHUFHUpVXOWDWGDQVXQpFKDQWLOORQSOXVLPSRUWDQWHQDIILQDQWOHUHFXHLO










 /D SUpH[SpULHQFH QRXV D SHUPLV GH YDOLGHU OH GLVSRVLWLI pOHFWURQLTXH HW G
REVHUYHU




PDLQWHQDQW WHQWHU GH UpSOLTXHU OHV UpVXOWDWV DYHFGHV HIIHFWLIVSOXV LPSRUWDQWV/
REMHFWLI HVW GH
FRQVROLGHU HW GLYHUVLILHU OHV GRQQpHV GpMj UHFXHLOOLHV 3RXU FH IDLUH RQ D UHFRQGXLW ODPpWKRGH
SUpFpGHQWH VXU GHV JURXSHV GH VXMHWV SOXV LPSRUWDQWV 2Q D pJDOHPHQW XWLOLVp GH QRXYHOOHV
YDULDEOHV GpSHQGDQWHV &HOOHVFL SOXV SUpFLVHV HW SOXV QRPEUHXVHV GHYUDLHQW SHUPHWWUH
G



















 3RXU HIIHFWXHU VRQ GLDJQRVWLF OH VXMHW GLVSRVHG
XQPXOWLPqWUH HW G
XQRVFLOORVFRSH/D




































 QH VHURQW LQIRUPpV GHV UpVXOWDWV O


























































GLDJQRVWLF FRPPHQFH $ OD GLIIpUHQFH GH OD SUpH[SpULHQFH O
LQWHUYHQWLRQ HVW ILOPpH HW OHV
RSpUDWLRQVVRQWHQVXLWHUHSRUWpHVVXUODJULOOHXWLOLVpHSUpFpGHPPHQW&IDQQH[H/HVXMHWDOD
SRVVLELOLWp GH FKDQJHU GHV FRPSRVDQWV /
pSUHXYH V
DUUrWH TXDQG OH VXMHW WURXYH OH FRPSRVDQW
GpIHFWXHX[ RX TXDQG LO DEDQGRQQH $XFXQ FRQVHLO Q




































pOpPHQWV FRXYHUWV SDU OHV RSpUDWLRQV &HWWH YDULDEOH LQGLTXH OD GLYHUVLWp GHV pOpPHQWV j
SDUWLUGHVTXHOVOHVXMHWDFRQGXLWOHGLDJQRVWLF
 3RXUFHQWDJH G
pOpPHQWV FRXYHUWV 3OXV OD YDOHXU GH FHWWH YDULDEOH HVW EDVVH SOXV OH QRPEUH GH
FRPSRVDQWVWHVWpVHVWIDLEOH
 3RXUFHQWDJH G
pOpPHQWV FRXYHUWV SDU UDSSRUW DX QRPEUH WRWDO G
RSpUDWLRQV 2Q GLYLVH OH QRPEUH
G
pOpPHQWV FRXYHUWV SDU OH QRPEUH WRWDO G





















/HV &, VRQW GHV FRPSRVDQWV DFWLIV HW IUDJLOHV 8Q QRPEUH G











RSpUDWLRQV VXU OHV FRQGHQVDWHXUV&






RSpUDWLRQV VXU OHV UpVLVWDQFHV &




RSpUDWLRQV VXU OHV UpVLVWDQFHV HW FRQGHQVDWHXUV&
HVW OD VRPPHGH ODYDULDEOHHWGH OD










2Q GLYLVH OH QRPEUH G
RSpUDWLRQV VXU OHV UpVLVWDQFHV HW FRQGHQVDWHXUV SDU OH QRPEUH
G


































































RSpUDWLRQV DYDQW OD 
 
☎ ✄
 RSpUDWLRQ VXU & &


















RSpUDWLRQV DYDQW OD 
 
☎ ✄
 RSpUDWLRQ VXU & &


















 /H QRPEUH WRWDO G





 /H QRPEUH G
RSpUDWLRQV VXU OHV &, VXU OH &, VXU OH &, OHV SRXUFHQWDJHV
G
RSpUDWLRQVVXU OHV&,VXU OH&,HWVXU OH&,GHYUDLHQWrWUHSOXVpOHYpVFKH]OHVH[SHUWV
&
HVW OD PLVH HQ ±XYUH VXSSRVpH GH O




















RSpUDWLRQV VXU & HW OH SRXUFHQWDJH G
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TXHOHVQRYLFHV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QRYLFHV PQ)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([SHUWV HW QRYLFHV QH VH GLIIpUHQFLHQW SDV VLJQLILFDWLYHPHQW VXU OH QRPEUH WRWDO G
RSpUDWLRQV





 /HV H[SHUWV IRQW SOXV G
RSpUDWLRQV VXU OH&, 9' TXH OHV QRYLFHV H[SHUWV  
QRYLFHV 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)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HQVHPEOH LOV HIIHFWXHQW SOXV
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 /HV H[SHUWV HIIHFWXHQW PRLQV G
RSpUDWLRQV DYDQW OH SUHPLHU WHVW GX &, 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QRYLFHV 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 'DQV O
HQVHPEOH OHV H[SHUWV HIIHFWXHQW PRLQV
G
RSpUDWLRQV DYDQW OH 
 ✂✁










OH FRPSRVDQW & 9' 3DU FRQWUH RQ QRWH GHV GLIIpUHQFHV VLJQLILFDWLYHV VXU OH QRPEUH
G
RSpUDWLRQV DYDQW OH 
 ✂✁
 WHVW GH & 9' H[SHUWV   QRYLFHV 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) 




WHVWGH&9'H[SHUWV QRYLFHV 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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 S 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\ D SDV GH GLIIpUHQFH VLJQLILFDWLYH HQWUH H[SHUWV HW QRYLFHV VXU OH SRXUFHQWDJH
G
pOpPHQWV FRXYHUWV 9' HW OH SRXUFHQWDJH G





LPSRUWDQW FKH] OHV H[SHUWV H[SHUWV 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 QRYLFHV 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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SRXUFHQWDJH G
RSpUDWLRQV VXU OH &, 9' HVW pJDOHPHQW SOXV LPSRUWDQW FKH] HX[
H[SHUWV  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 'DQV O
HQVHPEOH OH SRXUFHQWDJH
G
RSpUDWLRQV VXU OHV &,    9' HVW SOXV LPSRUWDQW FKH] OHV H[SHUWV TXH FKH] OHV
QRYLFHVH[SHUWV QRYLFHV )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S 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 /H SRXUFHQWDJH G
RSpUDWLRQV VXU OHV FRQGHQVDWHXUV 9' PRQWUH GHV GLIIpUHQFHV
VLJQLILFDWLYHV H[SHUWV   QRYLFHV  )   S  /H SRXUFHQWDJH
G
RSpUDWLRQV VXU OHV UpVLVWDQFHV HW FRQGHQVDWHXUV 9' PRQWUH pJDOHPHQW GHV GLIIpUHQFHV
VLJQLILFDWLYHV H[SHUWV   QRYLFHV  )   S  /H SRXUFHQWDJH GHV
([SpULHQFHILQDOHHQpOHFWURQLTXH
 
RSpUDWLRQV VXU OHV UpVLVWDQFHV HW FRQGHQVDWHXUV SDU UDSSRUW DX QRPEUH G
RSpUDWLRQV VXU OHV&,
9' PRQWUH XQH GLIIpUHQFH VLJQLILFDWLYH H[SHUWV    QRYLFHV  )  
S  (Q G
DXWUHV WHUPHV OHV RSpUDWLRQV DFFRUGpHV SDU OHV H[SHUWV DX[ UpVLVWDQFHV HW
FRQGHQVDWHXUV QH UHSUpVHQWHQW HQ FRPSDUDLVRQ TX
XQH SHWLWH SDUWLH GHV RSpUDWLRQV TX
LOV
DFFRUGHQW DX[&, /H SRXUFHQWDJH G






























































ODqUHRSpUDWLRQVXUXQ&,9'H[SHUWV QRYLFHV ) S VXU
OH SRXUFHQWDJH G
RSpUDWLRQV DYDQW OD 
✁
✁  
 RSpUDWLRQ VXU OH &, 9' H[SHUWV  
([SpULHQFHILQDOHHQpOHFWURQLTXH
 
QRYLFHV  )   S  HW VXU OH SRXUFHQWDJH G




RSpUDWLRQVXUOH&,9'H[SHUWV QRYLFHV ) S 
 /H SRXUFHQWDJH G










 /·H[SRVp GHV UpVXOWDWV SHUPHW GH UHPDUTXHU TXH FHUWDLQHV YDULDEOHV GpSHQGDQWHV QH
GpSDUWDJHQW SDV OHV GHX[ JURXSHV GH VXMHWV 3DUPL HOOHV RQ QRWH OH QRPEUH G·RSpUDWLRQV OHV
pOpPHQWVFRXYHUWVHWOHXUSRXUFHQWDJHDLQVLTXHOHQRPEUHG·RSpUDWLRQVSDUPLQXWH(QUHJDUGGH





OHV RSpUDWHXUV VH GLIIpUHQFLHQW OH SOXV /HV VXMHWV QH VH GLIIpUHQFLHQW SDV VXU OH QRPEUH
G·RSpUDWLRQV VXU & RX VRQ SRXUFHQWDJH /HV H[SHUWV ORUVTX·LOV PHVXUHQW OD YDOHXU GH FH
FRPSRVDQWFRQVWDWHQWTX·LOHVWGpIDLOODQW&HWWHPHVXUHPDUTXHODILQGXGLDJQRVWLFGHVH[SHUWV
/HV QRYLFHV VHPEOHQW FRQVLGpUHU O·DEVHQFH GH PHVXUHV YDOLGHV VXU & FRPPH XQH GRQQpH
VXSSOpPHQWDLUHjSUHQGUHHQFRPSWHGDQV O·pODERUDWLRQGH ODUHSUpVHQWDWLRQGH ODSDQQHHWQRQ
FRPPH XQH GRQQpH FUXFLDOH 2Q UHYLHQGUD VXU FH SRLQW SOXV ORLQ (QILQ RQ UHPDUTXH XQH
DEVHQFHGHGRQQpHVVLJQLILFDWLYHVDXWRXUGH&'DQVODPHVXUHRFHFRPSRVDQWHVWXQHSRUWH
HQWUH O·pWDJH GX &, HW O·pWDJH GX &, O·DEVHQFH GH UpVXOWDW VXU FH FRPSRVDQW PHW HQ
TXHVWLRQ GX PRLQV GDQV FHWWH H[SpULHQFH O·LPSRUWDQFH GX VSOLWKDOI 8Q GHV WHVWV OHV SOXV
SXLVVDQWVTXHOHVVXMHWVSHXYHQWPHWWUHHQ±XYUHGDQVFHWWHWkFKHFRQVLVWHjPHVXUHUODYDOHXUGX
VLJQDOjODVRUWLHGH&6LXQVLJQDOHVWSUpVHQWHWTXHFHVLJQDOUHVVHPEOHjFHOXLPHVXUpjO·HQWUpH
GX FLUFXLW DORUV WRXW O·pWDJH GX &, VRLW SOXV GH OD PRLWLp GHV FRPSRVDQWV HVW HQ pWDW GH
PDUFKH/HGLDJQRVWLFSHXWDORUVrWUHFHQWUpVXUO·pWDJHGX&,/HVGRQQpHVQHSHUPHWWHQWSDV
GH FRQFOXUH TXH F·HVW FHWWH VWUDWpJLH TXL HVW PLVH HQ ±XYUH 2Q SHXW SHQVHU TXH OHV VXMHWV
FRQIURQWpV j XQ FLUFXLW TX·LOV QH FRQQDLVVHQW SDV QH SDUYLHQQHQW SDV j GpWHFWHU OD SRVLWLRQ
FHQWUDOHGH&HWO·LQWpUrWTXHSUpVHQWHFHFRPSRVDQWGDQVFHGpSDQQDJH/HVVFKpPDVWKpRULTXH






HIIHFWXH SOXW{W GHV ERUGV YHUV OH FHQWUH 5RVVDQR 	0RUULVRQ  OD OHFWXUH GHV FLUFXLWV
pOHFWULTXHVV
HIIHFWXHUDLWGDQVOHVHQVGXGpSODFHPHQWGXFRXUDQWHWOHUDLVRQQHPHQWUHSRVHUDLWVXUGHV
WUDLWV GH VXUIDFH SULYLOpJLDQW O
DVSHFW GLUHFWLRQQHO $PLJXHV  S  6HORQ FHW DXWHXU OHV
RSpUDWHXUV DERXWLUDLHQW j XQH UHSUpVHQWDWLRQ GX VFKpPD GX FLUFXLW HQ WHUPHV G
LQGpSHQGDQFH






VXU FHUWDLQV FRPSRVDQWV SULRULWDLUHV /
pYHQWXHOOH VFLVVLRQ GX FLUFXLW HQ XQ DPRQW HW XQ DYDO

















TXH OHV H[SHUWVXWLOLVHQW OHXU FRQQDLVVDQFHGH OD ILDELOLWp UHODWLYHGHVFRPSRVDQWV ,OV WHVWHQW&
SOXV WDUGTXH OHVQRYLFHV&H UpVXOWDW EUXW WHQGj VHYpULILHU pJDOHPHQWSURSRUWLRQQHOOHPHQW DX
QRPEUHWRWDOG·RSpUDWLRQV3DUFRQWUHXQHIRLVTX·LOVRQWWHVWp&OHVH[SHUWVVRQWjPRLQVGH
RSpUDWLRQVGHODILQGHOHXUGLDJQRVWLFDORUVTXHOHVQRYLFHVHIIHFWXHQWHQFRUHSOXVG·XQHWUHQWDLQH
G·RSpUDWLRQV &HW HQVHPEOH GH UpVXOWDWV SHUPHW G·DERUGHU OD TXHVWLRQ GH O·pFRQRPLH GDQV OH
GLDJQRVWLFDXWRXUGXFOLYDJHUpVLVWDQFHVFRQGHQVDWHXUVYV&,/HVUpVLVWDQFHVHWOHVFRQGHQVDWHXUV
VRQW GHV FRPSRVDQWV ILDEOHV (Q FRQVpTXHQFH XQ JUDQG QRPEUH G
RSpUDWLRQV VXU FH W\SH GH
FRPSRVDQWYDjO·HQFRQWUHGXSULQFLSHG·pFRQRPLH3DUDOOqOHPHQWOHVVXMHWVTXLXWLOLVHQWOHPRLQV
FHW\SHGHWHVWVOHVH[SHUWVVRQWpJDOHPHQWFHX[TXLFRQVDFUHQWOHSOXVG·RSpUDWLRQVVXUOHV&,


























TXH OHV FRQQDLVVDQFHV DFWLYpHV ORUV GX GpSDQQDJH UHSRVHQW WUqV IRUWHPHQW VXU FHV WUDLWV &HV
LQFLGHQWV SHUPHWWHQW GH SRLQWHU OHV DVVRFLDWLRQV TXL VRQW PLVHV HQ ±XYUH HQ IRQFWLRQ GHV
V\PSW{PHV H[WUDLWV HW O
RULHQWDWLRQ VSpFLILTXH GX GLDJQRVWLF TXL HQ GpFRXOH /
KHXULVWLTXH GH




FDXVH GH OD SDQQH ,O V
HQVXLW TXH OD IUpTXHQFH GHV RFFXUUHQFHV SDVVpHV Q




OHXU UHVVHPEODQFH j GX FRQQX TXL YD GpWHUPLQHU OD SHUIRUPDQFH GH O
RSpUDWHXU 'DQV QRWUH
SDQQH OHV V\PSW{PHVQHSUpVHQWHQWSDVGH WUDLWV VDLOODQWVSXLVTXH OHFLUFXLWQH IRQFWLRQQHSDV
&
HVW HQ FRPSDUDQW FH TXL HVW PHVXUp DYHF FH TXL DXUDLW G rWUHPHVXUp TXH OH GLDJQRVWLF VH
FRQVWUXLW /D FRQILUPDWLRQ GHV DWWHQWHV HVW XQH SDUW LPSRUWDQWH GX SURFHVVXV GH GLDJQRVWLF HQ
JpQpUDOHHWGH O





GLDJQRVWLF VHSRXUVXLWDXWRXUGHFHVFRPSRVDQWVPDLVGHPDQLqUHPRLQV URXWLQLqUH/H W\SHGH
V\PSW{PHVHQWRXWRXULHQHVWXQHVRXUFHG
LQIRUPDWLRQHQVRLPDLVLOQHSHUPHWSDVGHGpVLJQHU
XQ FRPSRVDQW HQ SDUWLFXOLHU 'qV ORUV TXH O










 /HV LQIRUPDWLRQV H[WUDLWHV G
XQ V\VWqPH QH VRQW GHV V\PSW{PHV TX








QRYLFHV 2Q WURXYH LFL XQ GHV HIIHWV SHUYHUV GH O






 /HGHX[LqPH IDLW GH VRXVRSWLPDOLWp FRQFHUQH OD FHQWUDWLRQGXGLDJQRVWLF H[SHUW VXU OHV
&, 'DQV XQH SDQQH FODVVLTXH F
HVW j GLUH XQH SDQQH GDQV ODTXHOOH OD FRUUHVSRQGDQFH HQWUH
V\PSW{PHV HW FDXVH UHVSHFWH OHV UpJXODULWpV FRQVWDWpHV GDQV OH SDVVp OHV H[SHUWV RQW LQWpUrW j
pWDEOLU HW UHVSHFWHU OD KLpUDUFKLH GH FHV FRUUHVSRQGDQFHV ,FL FH FRPSRUWHPHQW HVW FRQVLGpUp
FRPPH VRXVRSWLPDO SXLVTX
HQ O
RFFXUUHQFH OHV &, QH VRQW SDV HQ FDXVH GDQV OD SDQQH 2Q
SDUOHUDGHELDLVGHIUpTXHQFHSRXUFDUDFWpULVHUFHFRPSRUWHPHQW
 &HVGHX[GHUQLHUVSRLQWVGHVRXVRSWLPDOLWpH[SOLTXHQWHQSDUWLHOHWURLVLqPH/HVH[SHUWV
RQWPLV SOXV GH WHPSV TXH OHV QRYLFHV j WURXYHU OD FDXVH GH OD SDQQH RX j DWWHLQGUH OH SRLQW
G
DEDQGRQ /D YDULDEOH WHPSV HVW XQ LQGLFDWHXU VXSHUILFLHO GHV DFWLYLWpV FRJQLWLYHV SXLVTXH OD








SDV OD SRVLWLRQ FHQWUDOH GH & DORUV RQ SHXW SHQVHU TX














pEDXFKH GH FRQFOXVLRQ HQ DIILUPDQW TXH OHV HUUHXUV GHV H[SHUWV FRQFHUQHQW HQ JUDQGH SDUWLH
O












 3RXU 5HDVRQ  XQ VFKpPD VH VDWLVIDLW G
DFWLYDWHXUV JURVVLHUV &
HVW XQH GHV
FDUDFWpULVWLTXHV GHV VFKpPDV G
DFWLRQ HQ UHODWLRQ DYHF O
pFRQRPLH FRJQLWLYH HW OD OLEpUDWLRQ GH OD FDSDFLWp
DWWHQWLRQQHOOH S  /
HIIHW HVW OH GpFOHQFKHPHQW G




HVW FRQWU{OpH SDU GHV FRQILJXUDWLRQV PpPRULVpHV G
LQVWUXFWLRQV SUpSURJUDPPpHV TXL VRQW
GpFOHQFKpHV ORUVTXH O
pWDW DFWXHO GH O




VXU OD UHPLVH HQ FDXVH GH O





 $X WUDYHUV GH OD SUpH[SpULHQFH HW GH O
H[SpULHQFH ILQDOH RQ D SX V
DSHUFHYRLU TXH OD
FRQFHSWLRQ FODVVLTXH GH O
H[SHUWLVH VHORQ ODTXHOOH OHV RSpUDWHXUV H[SHUWV PRQWUHQW GHV








RSWLPDOHV GH PLVH HQ ±XYUH G
XQH H[SHUWLVH &HOOHFL HVW VRXYHQW PLVH HQ pYLGHQFH GDQV GHV
FRQGLWLRQV GH WUDYDLO URXWLQLqUHV R OHV UpJXODULWpV GX SDVVp GRQQHQW WRXWH VD SXLVVDQFH j
O
KHXULVWLTXHGHIUpTXHQFH/HIDLWjUHWHQLUHVWTXHOHVH[SHUWVRQWWUDLWpXQHSDQQHUDUHFRPPH
XQH SDQQH IUpTXHQWH /HV LQGLFHV VLWXDWLRQQHOV QH OHXU RQW SDV SHUPLV GH GpFHOHU OH FDUDFWqUH
DW\SLTXH GH OD SDQQH &
HVW GDQV FHV VLWXDWLRQV TXH O
H[SHUWLVH SHXW GHYHQLU JpQpUDWULFH GH
FRPSRUWHPHQWVHUURQpV
 /H FRQWHQX GH OD WURLVLqPH SDUWLH GH FHWWH WKqVH &I  $FFLGHQWV GHV WUDQVSRUWV HW
FDWDVWURSKHVLQGXVWULHOOHVHVWGHQDWXUHLQGXVWULHOOH2QHVVDLHUDGHSRLQWHUOHV OLHQVTXLH[LVWHQW
HQWUH OHV UpVXOWDWVREWHQXV LFL HWGHV IDLWV LQGXVWULHOV2QSRXUUD V
DSHUFHYRLUTXH OHV HUUHXUVGH
GLDJQRVWLFGDQV OHUDLVRQQHPHQWH[SHUWQHVRQWSDVXQDUWHIDFWH[SpULPHQWDO,OVRQWXQHUpDOLWp
















RSpUDWHXUV HW HQ HVVD\DQW GH PHWWUH j MRXU GHV FRQGXLWHV JpQpUDOHV &HWWH VHFRQGH VpULH SUp
H[SpULHQFHH[SpULHQFH WHQWH G
pWHQGUH OHV UpVXOWDWV REWHQXV HQ pOHFWURQLTXH YHUV XQ DXWUH
GRPDLQH WHFKQLTXH2QVH VRXYLHQWTXH O
K\SRWKqVH WKpRULTXHSRVHTXH OHV HUUHXUVGHVH[SHUWV
RQW SRXU RULJLQH OD PLVH HQ ±XYUH G


























PHVXUH WHOV TXH PXOWLPqWUH VRQW H[FOXV j GHV ILQV GH VWDQGDUGLVDWLRQ &HV RXWLOV QH VRQW SDV
QpFHVVDLUHV SRXU GpWHUPLQHU OD FDXVH GH OD SDQQH /HV VXMHWV GLVSRVHQW GH OD5HYXH7HFKQLTXH









PRQWp VXU XQ EHUFHDX OHTXHO HVW YLVVp VXU OH SODWHDX G


















 6XU XQ PRWHXU j FDUEXUDWHXU WHO TXH FHOXL XWLOLVp LFL OH SLVWRQ TXL GHVFHQG GDQV OH





HVVHQFH HVW DVSLUp GHSXLV OH FDUEXUDWHXU YLD OD WXEXOXUH G





























GHSXLV OHFDUWHUYHUV OHF\OLQGUHHWTXLHVWEUOpHHQPrPHWHPSVTXH O
HVVHQFH/HWURXGDQV OD
SODTXH G
REVWUXFWLRQ HPSrFKH OD IRUPDWLRQ GH UHPRQWpHV G



















SLVWRQ SHUFp XQH VRXSDSH JULOOpH
   








































































 $SUqV OD OHFWXUH GHV FRQVLJQHV OD WkFKH FRPPHQFH /
LQWHUYHQWLRQ GH O
RSpUDWHXU HVW
ILOPpH HW OHV RSpUDWLRQV VRQW UHSRUWpHV HQVXLWH VXU XQH JULOOH &I $QQH[H  /D SDVVDWLRQ
V
DUUrWH ORUVTXH OHVXMHWD WURXYp ODFDXVHGH ODSDQQHRXORUVTX
LODEDQGRQQH$XFXQFRQVHLORX
GLUHFWLYHQ
HVW GRQQp DX VXMHW j O
H[FHSWLRQGH UHFRPPDQGDWLRQV YLVDQW jSURWpJHU OHGLVSRVLWLI
H[SpULPHQWDOORUVG
LQWHUYHQWLRQVMXJpHVPDODGURLWHV
 /HV VXMHWVRQW WHQGDQFHjSRVHUGHVTXHVWLRQVVXU OHPRWHXU VRQpWDW VRQKLVWRLUHDILQ
G








































RSpUDWLRQV WLUHU OH ILO &
HVW OD SURSRUWLRQ GH OD YDULDEOH GDQV O
HQVHPEOHGHV
RSpUDWLRQV

























HVW OD SURSRUWLRQ GH OD YDULDEOH  GDQV O
HQVHPEOH GHV
RSpUDWLRQV











DWWHQG j FH TXH OHV H[SHUWV HIIHFWXHQW SOXV G
RSpUDWLRQV TXH OHV QRYLFHV'DQV OD
PHVXUH R LOV WUDYDLOOHQW VHORQ GHV UqJOHV G
pFRQRPLH RQ V
DWWHQG j FH TX














LOV VRQW VRXPLV j XQ ELDLV OHV H[SHUWV GHYUDLHQW HIIHFWXHU XQ SOXV JUDQG QRPEUH
G
RSpUDWLRQVVXUFHF\OLQGUHTXHOHVQRYLFHVHWOHSRXUFHQWDJHGHFHVRSpUDWLRQVGHYUDLWrWUHSOXV
JUDQG FKH] HX[ /HV FDXVHV SRXU OHVTXHOOHV XQ F\OLQGUH Q
H[SORVH SDV VRQW OH SOXV VRXYHQW
pOHFWULTXHV &RQIRUPpPHQW j QRWUH K\SRWKqVH WKpRULTXH G
XQ EDLV GH IUpTXHQFH OHV H[SHUWV
GHYUDLHQWHIIHFWXHUSOXVRSpUDWLRQVpOHFWULTXHVTXHOHVQRYLFHVHWOHSRXUFHQWDJHGHFHVRSpUDWLRQV



















9' ,QWLWXOp 9, PR\ V S
 QEWRWDOG
RSpUDWLRQV H[SHUWV   
  QRYLFHV   
 G
RSpUDWLRQVWLUHUOHILO H[SHUWV   
  QRYLFHV   
 QERSDYWLUHUXQILO H[SHUWV   
  QRYLFHV   
 G
RSDYWLUHUILO H[SHUWV   
  QRYLFHV   
 RSVXUOHF\OLQGUH H[SHUWV   
  QRYLFHV   
 QEG
RSpOHFWULTXHV H[SHUWV   
  QRYLFHV   
&HUpVXOWDWHVWXQHWHQGDQFH

 /HV UpVXOWDWV GH FHWWH H[SpULHQFH IRQW O
REMHW G
XQH SXEOLFDWLRQ %HVQDUG 	 &DFLWWL
VRXPLV /D WDEOH GHV GRQQpHV ILJXUH HQ $QQH[H 'HX[ H[SHUWV VHXOHPHQW RQW WURXYp OD





DPHQpV j WHVWHU SDU OH GpPRQWDJH GH OD WXEXOXUH G















FH WHVW SOXV W{W TXH OHV QRYLFHV  YV  /D GLIIpUHQFH GX QRPEUH G
RSpUDWLRQV pOHFWULTXHV
9' HQWUH H[SHUWV HW QRYLFHV  YV  QH IDLW TXH WHQGUH YHUV OD VLJQLILFDWLYLWp
)  S  /
DQDO\VH GH YDULDQFH PRQWUH XQH DEVHQFH G



























 &RPPH OHPRQWUH)LJXUH OHSRXUFHQWDJHWLUHU OH ILO  9'YDULH HQ IRQFWLRQGH
O
H[SHUWLVH ) S 3URSRUWLRQQHOOHPHQW OHVH[SHUWVXWLOLVHQWSOXVFH WHVWTXH
OHVQRYLFHV YV/HVH[SHUWV WLUHQWXQILO 9'SOXV W{WTXH OHVQRYLFHVHQWHUPHVGH
SURJUHVVLRQ  YV  )  S  2Q QRWH XQH GLIIpUHQFH VLJQLILFDWLYH VXU OH




\ D SDV G
HIIHW GH O
H[SHUWLVH VXU OH SRXUFHQWDJH G

































OD OXPLqUH GH O
KHXULVWLTXH GH IUpTXHQFH /HV H[SHUWV PHWWHQW HQ ±XYUH GHV SURFpGXUHV TXL






LO QH FKXWH SDV HQ WLUDQW OH ILO  F
HVW FH F\OLQGUH TXL HVW GpIDLOODQW ,O V
DJLW HQVXLWHGH VDYRLU
SRXUTXRL FH F\OLQGUH Q
H[SORVH SDV /HV FDXVHV pOHFWULTXHV SHXYHQW rWUH pOLPLQpHV HQ IDLVDQW
pFODWHU O
pWLQFHOOH VXU OD FXODVVH j O




RQW SHUPLV DX VXMHW G






GDQV OD GLVWULEXWLRQ HWRX OH MHX DX[ VRXSDSHV$SUqV DYRLU FRQWU{Op OH MHX DX[ VRXSDSHV HW OH







WUDYDX[ GH GpPRQWDJH GpSRVH GH OD FXODVVH TXL Q
RQW SDV pWp FRQGXLWV SRXU GHV UDLVRQV
VWULFWHPHQWPDWpULHOOHV
 /
KHXULVWLTXH GH IUpTXHQFH HVW LPSOLTXpH GDQV OH FKRL[ HW GDQV O
HPSODFHPHQW WHPSRUHO
GHV WHVWV TX
HIIHFWXHQW OHV RSpUDWHXUV /HV H[SHUWV WHVWHQW WUqV UDSLGHPHQW OHV FDXVHV GH SDQQH
pOHFWULTXHV 'H FH IDLW RQ SHXW GpGXLUH TXH OHV V\PSW{PHV >XQ F\OLQGUH Q
H[SORVH SDV@ WURXYHQW
VRXYHQW OHXU H[SOLFDWLRQ GDQV XQH FDXVH pOHFWULTXH /D VHXOH SUpFRFLWp GX WHVW WLUHU OHV ILOV
SHUPHW G
DSSUpKHQGHU OD IRUFH GH O





HQFRGDJH $QGHUVRQ  3OXV O

















7RXWHIRLV RQ D SX FRQVWDWHU ORUV GHV SDVVDWLRQV GHV RSpUDWLRQV SRUWDQW VXU OD GLVWULEXWLRQ OD
FDUEXUDWLRQ HW OD KDXWHWHQVLRQ +7 GX FLUFXLW G
DOOXPDJH 6XU OH SODQ GX UHQGHPHQW GH FHV
RSpUDWLRQVOHVRSpUDWHXUVRQWIDLWGHVFKRL[TX
RQSHXWTXDOLILHUGHVRXVRSWLPDX['DQVOHW\SH
GH SDQQH WHVWpH LFL LO QH VHUW j ULHQ GH WHVWHUGHV FDXVHVGHSDQQHGDQV FHV WURLV IRQFWLRQVGX
PRWHXU SXLVTX
HOOHV RQW GHV HIIHWV VXU OHV  F\OLQGUHV 5DSLGHPHQW GLW OD GLVWULEXWLRQ OD
FDUEXUDWLRQHW OD+7SURYRTXHQWGHVHIIHWVHQWRXWRXULHQ7RXV OHVF\OLQGUHVHQPrPHWHPSV
VRQW DIIHFWpV SDU FHV WURLV IRQFWLRQV 6L OD GLVWULEXWLRQ HVW GpFDOpH OHV VRXSDSHV QH VRQW SOXV
WRWDOHPHQW IHUPpHV ORUVTXH OH SLVWRQ HVW DX SRLQW PRUW KDXW OHV  F\OLQGUHV PRQWUHQW GHV
G\VIRQFWLRQQHPHQWV,OHQYDGHPrPHSRXUODFDUEXUDWLRQ/HPpODQJHVHIDLWHQXQVHXOHQGURLW




















OD SUpH[SpULHQFH HQ pOHFWURQLTXH &HV VLPLOLWXGHV FRQFHUQHQW O
XWLOLVDWLRQ G
XQ WHVW FUXFLDO HQ
IRQFWLRQGHVV\PSW{PHVH[WUDLWV2QVHVRXYLHQWTXHOHVH[SHUWVpOHFWURQLFLHQVWHVWHQWOH&,
W{W HW VRXYHQW ,O pWDLW XQ pOpPHQW FOp GDQV OH SDWWHUQ GH V\PSW{PHV 2Q SHXW FRQVWDWHU XQ









WHFKQLTXHV HQ WRXW FDV SRXUUDLW rWUHXQ LQGLFHPDMHXUGH VpOHFWLRQGHVSURFpGXUHV j DSSOLTXHU
6XLWH j O
pYRFDWLRQ GH FH PpFDQLVPH SDU 5HDVRQ  HW j XQ FRQVWDW VLPLODLUH FKH] OHV
pOHFWURQLFLHQV LO VH SRXUUDLW TX
RQ DLW LFL GHV GRQQpHV HPSLULTXHV j O
DSSXL GH FHWWH WKpRULH
&HSHQGDQW OD IUpTXHQFH pOHYpH GH FHUWDLQV V\PSW{PHV IDLW V
pFDUWHU OHV H[SHUWV GH OD FDXVH GH
SDQQH UpHOOH &
HVW GDQV FH FDV GH ILJXUH TXH O
RQ SHXW SDUOHU G
HUUHXU G



















 /HV VXMHWV VRQW  QRYLFHV HW  H[SHUWV HQ PpFDQLTXH DXWR /HV H[SHUWV VRQW GHV
PpFDQLFLHQV DXWR TXL RQW HQWUH  HW  DQV G

































OD SUpH[SpULHQFH HVW HQ DOXPLQLXP 6D FRXOHXU JULV PpWDO GLIIqUH GH FHOOH GHV MRLQWV URXJH
/
pSDLVVHXU GH FHV MRLQWV HQYLURQ PP SHUPHW GH YRLU OHXU WUDQFKH HW SDU FRQVpTXHQW OHXU
FRXOHXUHQWUHODWXEXOXUHHWODFXODVVH/DGLIIpUHQFHGHFRXOHXUHQWUHOHF\OLQGUHQHWOHVWURLV
DXWUHV D VHUYLG
LQGLFHYLVXHO DX[GHX[ VXMHWVGH ODSUpH[SpULHQFHTXLRQW WURXYp OD FDXVHGH OD























3RXUFHTXLHVWGH ODFRPSOH[LILFDWLRQGH ODSDQQH LOHVWFHUWDLQTXH ODVXSSUHVVLRQG
XQ LQGLFH
YLVXHO QH SHXW SDV VLPSOLILHU OH SURFHVVXV GH GLDJQRVWLF &HSHQGDQW DYHF XQ SDWWHUQ GH
V\PSW{PHV FRPPH FHOXL SUpVHQWp SDU OD SDQQH  F\OLQGUHV FRPSUHVVLRQV EDVVHV SDV GH
SUREOqPH pOHFWULTXH OH GLDJQRVWLF V
HIIHFWXH JpQpUDOHPHQW VDQV O


















































$XFXQ FRQVHLO RX GLUHFWLYH Q
HVW GRQQp DX VXMHW j O

























































 3RXUFHQWDJH GH UpSpWLWLRQV WLUHU OH ILO  &














7LUHU OHV ILOV&HWWHYDULDEOHGLFKRWRPLTXHRXLQRQ LQGLTXHTXH OHVXMHWDRXQ
DSDVWLUpDX
PRLQVXQILOGHERXJLHORUVGXGLDJQRVWLF
 2SpUDWLRQV VXU OH F\OLQGUH  &
HVW O
HQVHPEOH GHV RSpUDWLRQV pOHFWULTXHV RX PpFDQLTXHV TXL
SRUWHQWVXUFHF\OLQGUH
 3RXUFHQWDJH G
RSpUDWLRQV VXU OH F\OLQGUH  &
































GHV V\PSW{PHV FDU GDQV FH FDV LO \ DXUDLW SOXV G
XQ F\OLQGUH HQ G\VIRQFWLRQQHPHQW /D KDXWH
WHQVLRQQHSHXWSDVrWUH ODFDXVHGHVV\PSW{PHVSXLVTXH OH ILOTXLFRQGXLW ODKDXWH WHQVLRQGX
PRGXOH+7YHUVOH'HOFRHVWXQLTXHHWTXHOHVERXJLHVDOOXPHQW
 3RXUFHQWDJH G
RSpUDWLRQV VRXV RSWLPDOHV &
HVW OD SURSRUWLRQ GH OD YDULDEOH  SDU UDSSRUW j
O
HQVHPEOHGHVRSpUDWLRQV
2SpUDWLRQV VXUGHV RUJDQHV pOHFWULTXHV/HVRUJDQHVpOHFWULTXHVVRQWGHVpOpPHQWV WHOVTXH ILOVGH
















RSpUDWLRQV VXU OH FDUEXUDWHXU &









GH FRPSUHVVLRQ GHV  F\OLQGUHV 3RXU XQ PpFDQLFLHQ PrPH QRYLFH OH PDQTXH GH
FRPSUHVVLRQGXF\OLQGUHHVWpYLGHQW&I)LJXUH
 2SpUDWLRQV VXU OD KDXWH WHQVLRQ +7 &



























 2QPDLQWLHQW LFL OHV K\SRWKqVHV FHQWUDOHV GpIHQGXHV ORUV GH OD SUpH[SpULHQFH'DQV OD


















HX[ /HV FDXVHV SRXU OHVTXHOOHV XQ F\OLQGUH Q
H[SORVH SDV VRQW OH SOXV VRXYHQW pOHFWULTXHV
&RQIRUPpPHQW j QRWUH K\SRWKqVH WKpRULTXH G
XQ EDLV GH IUpTXHQFH OHV H[SHUWV GHYUDLHQW
HIIHFWXHUSOXVG
RSpUDWLRQVpOHFWULTXHVTXHOHVQRYLFHVHWOHSRXUFHQWDJHGHFHVRSpUDWLRQVGHYUDLW
rWUH SOXV LPSRUWDQW FKH] HX[ 2Q SHQVH TXH OHV H[SHUWV HIIHFWXHURQW JOREDOHPHQW PRLQV
G

















9' ,QWLWXOp 9, PR\ V S
 pOpPHQWVFRXYHUWVSDUOHV H[SHUWV   
 RSpUDWLRQV QRYLFHV   
 G
RSpUDWLRQVVXUOHF\OLQGUH H[SHUWV   
  QRYLFHV   
 FRQVXOWDWLRQGXFDUWRQGH H[SHUWV   
 FRPSUHVVLRPqWUHHQGHQ QRYLFHV   

 /D WDEOH GHV GRQQpHV ILJXUH HQ $QQH[H  /
DQDO\VH GH YDULDQFH PRQWUH SHX GH
UpVXOWDWV VLJQLILFDWLIV 2Q QRWH XQH WHQGDQFH VXU OHV pOpPHQWV FRXYHUWV SDU OHV RSpUDWLRQV 9'
H[SHUWV   QRYLFHV  )   S  2Q UHOqYH GHV HIIHWV SOXV QHWV VXU OH
SRXUFHQWDJHG
RSpUDWLRQVVXUOHF\OLQGUH9'H[SHUWV QRYLFHV ) 
S  HW VXU OD FRQVXOWDWLRQ GX FDUWRQ GH FRPSUHVVLRPqWUH 9' H[SHUWV   QRYLFHV 
) S $XFXQVXMHWQ
DWURXYpODFDXVHGHODSDQQHTXHFHVRLWFKH]OHVH[SHUWV

































±XYUH DX PrPHV SKDVHV GX GLDJQRVWLF &HSHQGDQW OHV UpVXOWDWV VLJQLILFDWLIV VRXWLHQQHQW
O
K\SRWKqVH WKpRULTXH GH OD IUpTXHQFH FRPPH LQGLFH GH GpFOHQFKHPHQW GHV SURFpGXUHV GX









 8Q GHV SRLQWV LPSRUWDQWV HVW TXH OHV H[SHUWV WRXW FRPPH OHV QRYLFHV V
DSSXLHQW
IRUWHPHQW VXU OHV WUDLWV GH VXUIDFH FRQWUDLUHPHQW j O






/D IRUFH GHV DVVRFLDWLRQV V\PSW{PHVFDXVHV ORUV GH OD FRQVWUXFWLRQ GH O
H[SHUWLVH JXLGH
O
pYRFDWLRQ GHV K\SRWKqVHV HW OD UpFXSpUDWLRQ G



















FXODVVH RX GpSRVH ELHOOHSLVWRQ &HOD DPqQH OHV VXMHWV j pPHWWUH FHUWDLQHV K\SRWKqVHV TX
LO QH
SHXYHQW WHVWHU &HV K\SRWKqVHV FRQFHUQHQW OHV VRXSDSHV OH SLVWRQ HW OHV VHJPHQWV 'DQV XQH
VLWXDWLRQ G
DWHOLHU R O
REMHFWLI HVW OD UpSDUDWLRQ OD GpSRVH GH OD FXODVVH SHUPHW j FRXS VU GH
WURXYHU ODSODTXH VXU O
DGPLVVLRQGX
 ✂✁☎✄















OH FDV GHV RSpUDWLRQV TXL SRUWHQW VXU OD FDUEXUDWLRQ OD KDXWH WHQVLRQ HW OD GLVWULEXWLRQ &HV
K\SRWKqVHVVRQWFDUDFWpULVpHVSDUOHXUSRVLWLRQGDQVOHGLDJQRVWLFHOOHVVRQWSURGXLWHVHQGHUQLHU
DLQVL TXH SDU OHXU pYRFDWLRQ OHQWH HW DFFRPSDJQpH GH VLOHQFHV 'DQV XQ SUHPLHU WHPSV OHV
RSpUDWHXUVDVVRFLHQWOHFRPSRUWHPHQWGXPRWHXUDX[FDXVHVSRWHQWLHOOHV OHVSOXVIUpTXHQWHV,OV
UpFXSqUHQW XQH VpULH G
K\SRWKqVHV IUpTXHQWHV FRPSDWLEOHV DYHF OHV V\PSW{PHV &
HVW XQ
UDLVRQQHPHQW GH GLDJQRVWLF EDVp VXU GHV UqJOHV G
DVVRFLDWLRQ 5DVPXVVHQ  GDQV OHTXHO LO
Q
H[LVWHSDVGH UHFKHUFKH jSURSUHPHQWSDUOHU'DQVXQGHX[LqPH WHPSV ORUVTXH O
RSpUDWHXU D
WHVWp OHV K\SRWKqVHV OHV SOXV SUREDEOHV HW TXH OD FDXVH GH OD SDQQH Q
D SDV pWp GpFRXYHUWH OH
GLDJQRVWLF V




SDV SRVVLEOH SDUFH TX
RQ Q
DXUDLW SDV < /




XQH VLPXODWLRQ LQFLWH j FURLUH j XQPRGHGH UDLVRQQHPHQWEDVp VXUXQ









pWp TXHVWLRQ SOXV KDXW WHVWV pOHFWULTXHV HW WHVWVPpFDQLTXHV 6D VpOHFWLRQ HW VDPLVH HQ±XYUH
VRQW GLULJpHV SDU OHV V\PSW{PHV &
HVW OHXU FRQILJXUDWLRQ TXL GpWHUPLQH O
RULHQWDWLRQ GX
GLDJQRVWLF 'H FH SRLQW GH YXH O
H[WUDFWLRQ GHV V\PSW{PHV FRQGLWLRQQH OH GLDJQRVWLF 6L
O
RSpUDWHXU QH GpWHFWH SDV TXH OH PRWHXU WRXUQH VXU WURLV F\OLQGUHV OH GLDJQRVWLF ULVTXH GH
V
RULHQWHU YHUV XQH UHFKHUFKH GH UpJODJHV SOXW{W TXH YHUV OD UHFKHUFKH G















PRWHXU GH SURGXLW SDV GH IXPpH EOHXH FH TXL Q




GH FHWWH SDQQH Q
DXUDLW GRQF TX









K\SRWKqVH OD SOXV IUpTXHQWH'DQV O
H[SpULHQFH ILQDOH DXFXQ GHV VXMHWV Q
D WURXYp OD
FDXVH GH OD SDQQH /D IUpTXHQFH G
RFFXUUHQFH GHV SDQQHV VHPEOH rWUH O
LQGLFH j SDUWLU GXTXHO
O
HQVHPEOH GHV FDXVHV SRWHQWLHOOHV j WHVWHU HVW UpFXSpUp 7RXW FRPPH GDQV OD SUpH[SpULHQFH
H[SHUWV HWQRYLFHVHIIHFWXHQWGHVRSpUDWLRQVVRXVRSWLPDOHV&H W\SHG
HUUHXUHVWSHXWrWUH OLpj
XQH UHFKHUFKH GH SDQQH PRLQV SUREDELOLVWH XQH IRLV OHV FDXVHV IUpTXHQWHV pSXLVpHV &H W\SH
G
RSpUDWLRQV PHW HQ OXPLqUH OH IDLW TXH OHV VXMHWV HIIHFWXHQW GHV DFWHV TXH OHXUV SURSUHV
FRQQDLVVDQFHVGHYUDLHQWVXIILUHjUHMHWHU3HXWrWUHIDXWLOYRLUGDQVOHVRSpUDWLRQVVRXVRSWLPDOHV
XQHVWUDWpJLHGHGLDJQRVWLFTXLDpSXLVpOHVFDXVHVIUpTXHQWHVHWTXLUHSRVHVXUGHVRSpUDWLRQVOLpHV
WRSRJUDSKLTXHPHQW RX IRQFWLRQQHOOHPHQW DX[ SUpFpGHQWHV 'DQV OH FDV GHV RSpUDWLRQV VXU OD





GH ERXJLHV VRQW UHOLpV GLUHFWHPHQW HW IRQFWLRQQHO OH PrPH IOX[ pOHFWULTXH G
DOOXPDJH HVW




 'DQV XQ FDV GH SDQQH R OHV WHVWV URXWLQLHUV QH SHXYHQWPHQHU j O
LGHQWLILFDWLRQ GH OD
FDXVH OHVPpFDQLFLHQV RQW UHFRXUV j OD GpSRVH(Q O
RFFXUUHQFH ORUVTX
XQPRWHXUPRQWUH GHV
SUREOqPHV GH FRPSUHVVLRQ HW TXH OHV FDXVHV SUHPLqUHV RQW GpMj pWp WHVWpHV OHV RSpUDWHXUV
GpSRVHQW OD FXODVVH HW FRQWLQXHQW OH GLDJQRVWLF VXU OHVSLVWRQV OHV VHJPHQWVHW OHV VRXSDSHV6L






 6XU OH SODQ VWUDWpJLTXH RQ FRQVWDWH TXH OH UDLVRQQHPHQW Q
HVW SDV WRSRJUDSKLTXH /HV
RSpUDWHXUV QH VXLYHQW SDV OH FLUFXLW G
DGPLVVLRQ SRXU WURXYHU OD SDQQH /D SOXSDUW GX WHPSV
ORUVTXH OHV FDXVHV SUHPLqUHV RQW pWp pFDUWpHV OHV V\PSW{PHV V
H[SOLTXHQW SDU XQ SUREOqPH
G
pWDQFKpLWp GX F\OLQGUH &HWWH FDXVH VH VLWXH HQ DYDO GH OD WXEXOXUH G
DGPLVVLRQ /H FKDvQDJH
DYDQW GHSXLV OH FDUEXUDWHXU YHUV OD FKDPEUH GH FRPEXVWLRQ QH IDLW GRQF SDV SDUWLH GHV WHVWV
XWLOLVpV SRXU FH JHQUH GH SDQQH /HV H[SHUWV GpODLVVHQW OH UDLVRQQHPHQW WRSRJUDSKLTXH FDU OH










IRLV TXH OHV DVVRFLDWLRQV >V\PSW{PHVSDQQH@ VRQWpSXLVpHV0DLVPrPHGDQVFHFDV FH UHFRXUV
Q




pWDQFKpLWpGXF\OLQGUHHVW VXIILVDPPHQW IRUWHSRXUHPSrFKHU OH UHFRXUVjXQH
DXWUHVWUDWpJLHGHUHFKHUFKH





GH PpFDQLTXH TXL VRXVWHQGHQW OH IRQFWLRQQHPHQW G
XQ PRWHXU (OOHV UHOqYHQW SOXW{W G
XQH
RUJDQLVDWLRQ IRQFWLRQQHOOH G
XQH VWUXFWXUDWLRQ DXWRXU GH O




DX FRXUV GHV DQQpHV GH SUDWLTXH /HV SURFpGXUHV XWLOLVpHV pYDFXHQW O










H[SHUWV GDQV OH GLDJQRVWLF /HV GRQQpHV UHFXHLOOLHV VXU OHV H[SpULHQFHV VHPEOHQW
VRXWHQLU FHWWH SURSRVLWLRQ /
K\SRWKqVH WKpRULTXH SUpWHQG pJDOHPHQW TXH FHV HUUHXUV VRQW
LQGpSHQGDQWHV GX GRPDLQH G
DFWLYLWp2Q D SX FRQVWDWHU TXH OHV H[SHUWV HQ pOHFWURQLTXH HW HQ
PpFDQLTXH VRQW VRXPLV DX[PrPHV ELDLV GH IUpTXHQFH2Q D SX REVHUYHU GHV FRPSRUWHPHQWV
VLPLODLUHVGDQVOHVGHX[GRPDLQHVG
DFWLYLWp














LQIRUPDWLRQ j XQ XQLTXH QLYHDX G





HVW SUREDEOHPHQW XQ HQVHPEOH GH UqJOHV TXL VRXVWHQG OH GLDJQRVWLF H[SHUW GDQV QRV
H[SpULHQFHV &H QLYHDX GH SHUIRUPDQFH VXSSRVH O
DVVRFLDWLRQ G
XQ pWDW j XQH VROXWLRQ SDU XQH
UqJOHGXW\SH>6L➔$ORUV@+HOIULFK5DVPXVVHQUpVHUYHOHQLYHDXGHVDXWRPDWLVPHV




GHV DXWRPDWLVPHV SXLVTXH O
DFWLYLWp HVW UpDOLVpH VRXV XQ FHUWDLQ FRQWU{OH DWWHQWLRQQHO HW TX
HOOH
GpSDVVH ODUJHPHQW OH QLYHDX VHQVRULPRWHXU 2Q SHXW GLUH TXH G








pJDOHPHQW GH IDLUH VH UHMRLQGUH OH IRUPDOLVPH GHV UDFFRXUFLV GH 5DVPXVVHQ HW OD WKpRULH GHV
VFKpPDV
 /HV LQGLFHV GH VXUIDFH MRXHQW XQ U{OH LPSRUWDQW GDQV OH GLDJQRVWLF H[SHUW 3RXU
5DVPXVVHQ  FHV LQGLFHV GH VXUIDFH DFWLYHQW GHV SURFpGXUHV /D UpVROXWLRQ GH SUREOqPH






HQWUH GRQQpHV HW SURFpGXUHV SHXW rWUH pFDUWpH /HV VXMHWV DSSDULHQW GHV V\PSW{PHV DYHF OHV
SURFpGXUHVHWQRQSDVGHVLQIRUPDWLRQVEUXWHV7RXVOHVV\PSW{PHVVRQWGHVLQIRUPDWLRQVPDLV
WRXWHV OHV LQIRUPDWLRQV QH VRQW SDV GHV V\PSW{PHV $XWUHPHQW GLW O
H[SHUW SURFqGH j XQ



























IDLUH VH UHMRLQGUHGHX[ IRUPDOLVDWLRQVGH O
H[SHUWLVH 6L RQ VH UpIqUH j OD FRQFHSWLRQGX VFKpPD
VHORQ 5HDVRQ  FHOXLFL VH GpFOHQFKH j SDUWLU G
DFWLYDWHXUV FRQWLHQW GHV FRQQDLVVDQFHV
LQVWDQFLDEOHV HW SURGXLW GDQV OH FDV GX VFKpPD G


























PHLOOHXUV UpVXOWDWV GDQV FHWWH VLWXDWLRQ " &H TX
RQ D DSSHOp MXVTX
LFL GDQV FHWWH WKqVH
UDLVRQQHPHQW G
H[SHUW Q
HVW SHXWrWUH ULHQ G
DXWUH TXH GH O
DSSDULHPHQW SURFHVVXV GXTXHO OHV
LQIpUHQFHV VRQW ODUJHPHQW H[FOXHV 'DQV OH FDV GHV QRYLFHV OD UpVROXWLRQ G
XQ SUREOqPH
FRPPHQFH SDU XQH UpFXSpUDWLRQ G
LQGLFHV DILQ G
DFWLYHU GHV FRQQDLVVDQFHV MXJpHV SHUWLQHQWHV



















DX SDWWHUQ SUpVHQWp SDU OH V\VWqPH /RUVTX
LOV GRLYHQW UDLVRQQHU GDQV O
DXWUH VHQV F
HVW j GLUH
GpFRXYULU OD FDXVH j SDUWLU GHV V\PSW{PHV OHV RSpUDWHXUV pSURXYHQW GHV GLIILFXOWpV 'DQV OH
SUHPLHU FDV LO V























DJLW PDLQWHQDQW GH GLVFXWHU OHV UpVXOWDWV REWHQXV DX WUDYHUV GH VLWXDWLRQV
QDWXUHOOHV$ O


































YpULILHQW HQ SDUWLH GDQV OHV DFFLGHQWV TXL YRQW rWUH SUpVHQWpV LFL /
H[SRVp WUDLWH GH TXHOTXHV
DFFLGHQWV GHV WUDQVSRUWV RX LQGXVWULHOV GRQW OD IUpTXHQFH RX OD JUDYLWp LPSRVHQW XQH DQDO\VH
PXOWLIDFWRULHOOH /
H[KDXVWLYLWp Q
pWDQW SDV QRWUH REMHFWLI OH SRLQW GH YXH DGRSWp LFL VHUD
HUJRQRPLTXH 2Q HVVDLHUD GH PRQWUHU OHV LPSOLFDWLRQV GH FHUWDLQHV FDUDFWpULVWLTXHV GX
IRQFWLRQQHPHQW FRJQLWLI KXPDLQ GDQV O
RFFXUUHQFH GH FHV DFFLGHQWV &HUWDLQV GHV DFFLGHQWV
UDSSRUWpV LFLFRQFHUQHQW OHGLDJQRVWLFHW ODSULVHGHGpFLVLRQ LQGLYLGXHOV/HVSURFHVVXVHQJDJpV
$FFLGHQWVGHVWUDQVSRUWVHWFDWDVWURSKHVLQGXVWULHOOHV
 
GDQV FHV DFFLGHQWV VRQW HVVHQWLHOOHPHQW FRJQLWLIV HW FRQFHUQHQW GHV HUUHXUV G
DJHQWV VLWXpV HQ
LQWHUDFWLRQGLUHFWHDYHFODVLWXDWLRQ
 /HV HUUHXUV FRPPLVHV ORUV GH FHV DFFLGHQWV VRQW WUqV GLYHUVHV HW RQ YHUUD TX
j GLYHUV















RX OH PDQTXH GH WHPSV SRXU UpDJLU HX[PrPHV OLpV j OD YLWHVVH GLUHFWHPHQW FHWWH IRLV TXL
FRQGLWLRQQHQW OD VXUYHQXH GH O
DFFLGHQW GDQV OH FDVG
XQ pYpQHPHQW URXWLHU LQDWWHQGX&HUWDLQV
IDFWHXUV V









 $EHUJ HW 5LPP|  V
DSSXLHQW VXU OD WHUPLQRORJLH GH 5HDVRQ  SRXU pWD\HU
WKpRULTXHPHQW O
pWXGH GHV DFFLGHQWV 3RXU FHV DXWHXUV LO VHPEOH TXH OD SOXSDUW GHV DFWHV
GDQJHUHX[ TXL FUpHQW GHV DFFLGHQWV GH FLUFXODWLRQ VRQW UHOLpV j GHV HUUHXUV EDVpHV VXU OHV
DXWRPDWLVPHVHWOHVUqJOHVFDUODSOXSDUWGHVWkFKHVGHFRQGXLWHVRQWHIIHFWXpHVjFHVQLYHDX[$
FHWWH FRPSRVDQWH FRJQLWLYH GH O
DFFLGHQW V
DMRXWH OH IDFWHXU >W\SH GH FRQGXFWHXU@ TXL GpWHUPLQH HQ
SDUWLH OH W\SH G
HUUHXU FRPPLVH $EHUJ HW 5LPP|  QRWHQW TXH FH VRQW OHV MHXQHV




















GHV FRPSRUWHPHQWV DEHUUDQWV j O
RULJLQH G
DFFLGHQWV )UHQFK:HVW(ODQGHU	:LOGLQJ  
%ORFNH\	+DUWOH\3DUNHU5HDVRQ0DQVWHDG	6WUDGOLQJ$EHUJ	5LPP|






FKDXVVpH :DJHQDDU  &HWWH FRQGXLWH SHXW SDUDvWUH GDQJHUHXVH &HSHQGDQW OH
FRPSRUWHPHQW GHV FRQGXFWHXUV V




IORW GH FLUFXODWLRQ RX GDQV XQ FDUUHIRXU /




XQH VpFXULWp PLQLPXP HQ O
RFFXUUHQFH XQH SRVVLELOLWp G
pYLWHPHQW &H VW\OH GH FRQGXLWH
FRPPH O
HQVHPEOH GHV FRPSRUWHPHQWV GHV DXWRPRELOLVWHV UHSRVH HQ JUDQGH SDUWLH VXU OHV
DXWRPDWLVPHV /
DFWLYLWp GH FRQGXLWH VHUDLW LPSRVVLEOH jPHQHU V
LO IDOODLW pYDOXHU VDQV FHVVH OHV
ULVTXHV HQFRXUXV2QSHXW FURLUH VXU OD EDVH GHV GRQQpHV VWDWLVWLTXHVGH:DJHQDDU SDU










DGpTXDWLRQHQWUH OHVDWWHQWHVTXH OHFRQGXFWHXUDSX LQGXLUHGHVRQHQYLURQQHPHQW
DYDQW TX
XQH GLIILFXOWp Q




DFFLGHQWV SDVVH SDU O
pWXGH GX FRPSRUWHPHQW GH O
DXWRPRELOLVWH PDLV pJDOHPHQW SDU O
pWXGH D




GHV pOpPHQWV GDQJHUHX[ GX UpVHDX MXVTX
j GHVPpWKRGHV SUpGLFWLYHV UHSRVDQW VXU GHVPRGqOHV
VWDWLVWLTXHV9DQGHUPLVVHQ3RXOLRW	0RULQRXFDXVDX[%UHQDF	0HJKHUEL




RSpUDWHXU SHUPHW GH FRPSUHQGUH FHUWDLQV DVSHFWV GX IRQFWLRQQHPHQW FRJQLWLI /
HIIHW GH
O
H[SpULHQFH SDU H[HPSOH YD VDQVGRXWHGDQV OH VHQVGH O
DFTXLVLWLRQG
XQHFRQGXLWHSOXV VUH
0DLV FHUWDLQHV FRQILJXUDWLRQV URXWLqUHV SHXYHQW FRQVWLWXHU GHV REVWDFOHV SRXU OHV FRQGXFWHXUV
H[SpULPHQWpV /HV FDUUHIRXUV JLUDWRLUHV j SULRULWp j GURLWH TXL WHQGHQW WRXWHIRLV j GLVSDUDvWUH
SHXYHQW rWUH WUDLWpV FRPPH GHV URQGVSRLQWV FODVVLTXHV j SULRULWp j JDXFKH EHDXFRXS SOXV
IUpTXHQWV/DIUpTXHQFHG
RFFXUUHQFHGHFHUWDLQHVFRQILJXUDWLRQVHWOHVLQGLFHVTXLSHUPHWWHQWGH
OHV FDWpJRULVHU VRQW VDQV GRXWH j O
RULJLQH G
DFFLGHQWV 6L RQ FRQoRLW TXH OD FRQGXLWH HVW XQH
$FFLGHQWVGHVWUDQVSRUWVHWFDWDVWURSKHVLQGXVWULHOOHV
 





GH FDWpJRULVHU OD SDQQH HW G














DGDSWHU DX SURFHVVXV HW QRWDPPHQW j VD UDSLGLWp G









 /HVDFFLGHQWVDpULHQVRFFXSHQWXQHSODFH LPSRUWDQWHGDQV O
DQDO\VHGHVFDWDVWURSKHVTXL
HVW IDLWH LFL /HV UDSSRUWV VRQW IDFLOHV G




















DSSDULWLRQ GH')'5 GLJLWDO IOLJKW GDWD UHFRUGHU  OD ERvWH QRLUH HW GH &95




 )DFH DX FDUDFWqUH VRXYHQW JUDYH GHV DFFLGHQWV G
DYLRQ OD UpSRQVH GHV GLIIpUHQWHV
RUJDQLVDWLRQV QDWLRQDOHV HQ FKDUJH GH OD UpJXODWLRQ HW GH O
DGPLQLVWUDWLRQ GX WUDQVSRUW DpULHQ D









XQH GLIIXVLRQ SXEOLTXH HW LQIRUPHQW HQ UHWRXU OHV FRPSDJQLHV DpULHQQHV HW OHV
FRQVWUXFWHXUVVXU OHVFDXVHVGHO
DFFLGHQW5DPH/HVpYpQHPHQWVUHFKHUFKpVQHVRQWSDV
XQLTXHPHQW FHX[ TXL RQW HQWUDvQp GHV FRQVpTXHQFHV JUDYHV PDLV pJDOHPHQW FHX[ FDSDEOHV GH










XQ IHHGEDFN VRXV OD IRUPHG
XQUHWRXUG
H[SpULHQFHDYLWHpWp UHFRQQXH $UVODQLDQ
 HW LQWpJUpH jXQHSROLWLTXH JpQpUDOHGHSUpYHQWLRQ DFWLYH 'H&RXUYLOOH$FHOD VH
VRQW DMRXWpV GHV SODQV GH IRUPDWLRQ HQ IDFWHXUV KXPDLQV YLVDQW j pFODLUHU OHV SLORWHV VXU OHXUV
SURSUHVPRGHVGHIRQFWLRQQHPHQWHWGHG\VIRQFWLRQQHPHQW'H&RXUYLOOH$PDOEHUWL'H
&RXUYLOOH'HQWDQ*HUYDLV/DEUXFKHULH	3DULqV
 /HV DFFLGHQWV GDQV OH GRPDLQH GH O
















DFWLYLWp GH SLORWDJH SDUWLFXOLqUHPHQW TXDQG O







HQVHPEOH GHV DFFLGHQWV DpULHQV UHWHQXV SRXU FHWWH WKqVH RQ SHXW GpJDJHU XQH
FRQVWDQWHODQRQSULVHHQFRPSWHGHFHUWDLQVSDUDPqWUHVLPSRUWDQWVGHODVLWXDWLRQ(QWHUPHV
SV\FKRORJLTXHV OD UHSUpVHQWDWLRQ TXH O
RSpUDWHXU D GH OD VLWXDWLRQ HVW HUURQpH ,O HIIHFWXH GHV
DFWLRQV TXL SHXYHQW rWUH FRUUHFWHV HOOHVPrPHV PDLV TXL GX IDLW GH FRQGLWLRQV GH UpDOLVDWLRQ

















HIIHFWXHU GHV YLUDJHV DILQ GH FRUULJHU OD WUDMHFWRLUH GH SHUGUH EHDXFRXS G
DOWLWXGH HQ SHX GH
$FFLGHQWVGHVWUDQVSRUWVHWFDWDVWURSKHVLQGXVWULHOOHV
 






















OLPLWHU OD WUDLQpH HW G
RSWLPLVHU OD SULVH G







































GX WUDLQ VXU OD WUDMHFWRLUHGH O




 /HV WURLV RFFXUUHQFHV G
DFFLGHQW TX
RQ YLHQW G
DERUGHU VRQW GHV H[HPSOHV GH
UHSUpVHQWDWLRQV HUURQpHV 'DQV OH FDV GX 6ZHDULQJHQ 6$ O







SLORWH DX[ FRPPDQGHV D DEDQGRQQp WURS WDUG OD SURFpGXUH GH GpFROODJH 'DQV OHV WURLV FDV
O
DYLRQ pWDLW PDQRHXYUp GDQV GHV FRQGLWLRQV SDUWLFXOLqUHV HW GHV HUUHXUV RQW pWp FRPPLVHV /D
FRQMXJDLVRQGH FHVGHX[ IDFWHXUV D JpQpUpXQH FRQILJXUDWLRQGHYROQRQPDvWULVpH/HVPrPHV
DFWLRQV GDQV GHV FRQGLWLRQV VWDELOLVpHV RX GDQV GHV FRQGLWLRQV PpWpRURORJLTXHV IDYRUDEOHV
Q






















HVSULW TXH OHV DFFLGHQWV VRQW OH UpVXOWDW GH EHDXFRXS GH IDFWHXUV GpFOHQFKHXUV RUGRQQpV HQ
FKDvQHV G




DX[ IDFWHXUV RUJDQLVDWLRQQHOV LQWHUYHQDQW GDQV O
pODERUDWLRQ GHV
FRQVLJQHV GH SLORWDJH 6HXOV TXHOTXHV PDLOORQV G















DpURSRUW GH 6WUDVERXUJ OH FRPPDQGDQW GH O
$ V


































 /D FKDUJH TXL D UpVXOWp GH FH FKDQJHPHQW G










HUUHXU VHORQ ODTXHOOH OH SLORWH D HQWUp  HQ PRGH 96 FH TXL VLJQLILH XQH GHVFHQWH j 
SLHGVPLQXWH DX OLHXGHGHSHQWHGHGHVFHQWH HQPRGH)3$/HV FRQVpTXHQFHV VRQWXQH
GHVFHQWHWURSUDSLGHSLHGVPLQXWHDX OLHXGHSLHGVPLQXWHHWXQFUDVKjNPK
VXUXQHWUDMHFWRLUHGHGHVFHQWHLQFOLQpHj
 $ OD OHFWXUH GX UDSSRUW 0LQLVWqUH GH O






FKDQJHPHQWVGHVSDUDPqWUHVGHYRO LPSRUWDQWVVXUYLHQQHQW'DQV OHFDVGH O
$LUEXV OHSLORWHD
RPLV SOXVLHXUV DQQRQFHV HPSrFKDQW OH FRSLORWH G






XQ YROXPH GH FRQQDLVVDQFHV LPSRUWDQW QRWDPPHQW GDQV OHV VLWXDWLRQV GH UpVROXWLRQ
G













:DUQLQJ 6\VWHP D FRQWULEXp j O







RSWLPDOH j FDXVH GH O
DGDSWDWLRQ GHV UpSRQVHV GHV RSpUDWHXUV j OD ILDELOLWp GHV DODUPHV %OLVV



















QRXV FRQFHUQH HVW OD QRQ GpWHFWLRQ GH O




OH SLORWH DXWRPDWLTXH HW WRXW DX ORQJ GH OD GHVFHQWH /RUV GH OD GHVFHQWH  VHFRQGHV DYDQW
O









j HOOHV VHXOHV  GHV HUUHXUV FRPPLVHV SDU OHV SLORWHV 'DQV  GHV FDV FHV HUUHXUV VRQW
DVVRFLpHV j XQ FUDVK JUDYH &HVPrPHV DXWHXUV UHPDUTXHQW TXH OHV HUUHXUV GH SURFpGXUH VRQW
FRPPLVHV SDU GHV SLORWHV D\DQWPRLQV GH  KHXUHV GH YRO &H FRQVWDW FRQIRUWH OHV GRQQpHV






$ UDSSHOOH WRXW GH PrPH TXH OHV RSpUDWHXUV H[SHUWV VRQW HX[ DXVVL VRXPLV j GHV
PpFDQLVPHVG
HUUHXU
 /H W\SH G






$LU ,QWHU D&HV FKLIIUHV ODLVVHQWSHQVHUTXH OHV VSpFLDOLVWHVGHV IDFWHXUVKXPDLQVRQWXQ















GRQQpH YDOLGH  6HORQ OD FRPPLVVLRQ G
HQTXrWH SDUPL WRXWHV OHV HUUHXUV TXL SHXYHQW rWUH
FRPPLVHV SDU XQ pTXLSDJH FHOOHV TXL JpQqUHQW XQ FRPSRUWHPHQW DQRUPDO VXLWH j XQH GRQQpH
























































   WURLV DODUPHV VXFFHVVLYHV GX V\VWqPH GH WUDLQ G















   /H FRSLORWH GHPDQGH DX&G% V















































 /HV RSpUDWLRQV DX VRO GH GpFROODJH HW G
DWWHUULVVDJH VH IRQW DYHF OHV FRQWDFWHXUV GHV















pTXLSDJH D FRQVWDWp O




















































































  3DV GH JRDURXQG /
DSSURFKH GH O




 8QPrPHSUREOqPHGHSRPSHVK\GUDXOLTXHV DGpMj pWp UDSSRUWp VXUXQDXWUH'&HQ
 HW DYDLW IDLW O
REMHW G











QH VH GpSORLHQW SDV H[DFWHPHQW HQ PrPH WHPSV 8Q SLORWH D LQGLTXp TX











 &HW DFFLGHQW SHXW rWUH GLVFXWp HQ WHUPHV G







HIIHFWXHU SRXU SUpSDUHU XQ DYLRQ GH OLJQH j O
DWWHUULVVDJH QDYLJDWLRQSURJUDPPDWLRQGXSLORWH
DXWRPDWLTXH FRQILJXUDWLRQ GH O














DSSURFKH GX IDLW GX FRPSRUWHPHQW GH O
DYLRQ HW GHV WHQWDWLYHV GH UHPpGLDWLRQ OD FKHFNOLVW
G
DWWHUULVVDJH D pWp RXEOLpH 3DUDGR[DOHPHQW F









D SDV SX rWUH GpWHFWpH &HW DFFLGHQW UpYqOH TXH OD GpWHFWLRQ G
LQGLFHV GpSDVVH
ODUJHPHQW OH FDGUH GH OD SHUFHSWLRQ GH WpPRLQV HW DXWUHV PHVVDJHV G
DOHUWH 8QH IRLV O
LWHP
K\GUDXOLFV RXEOLp HW OD GHVFHQWH HQJDJpH SOXVLHXUV WpPRLQV OXPLQHX[ LQGLTXDLHQW SOXV RXPRLQV




OH IDFWHXU GpFOHQFKHXU FHQWUDO GH O





]pUR /D SHUFHSWLRQ GH O
LQIRUPDWLRQ QpFHVVDLUH PDLV LQVXIILVDQWH SRXU pWDEOLU O
RULJLQH GX
SUREOqPH GH FRQILJXUDWLRQ Q
HVW TX
XQH pWDSH GX SURFHVVXV GH GLDJQRVWLF'HSOXV FRPPH OH
VLJQDOH OD FRPPLVVLRQ G
HQTXrWH OD GpWHFWLRQ GH O
DEVHQFH G















'HVPHVVDJHV VRQW DORUV WUDLWpV FRPPH IDXVVHV DODUPHV8QH pWXGH GH O
DVVRFLDWLRQ DPpULFDLQH
$/3$$LU/LQH3LORW$VVRFLDWLRQFLWpHGDQV$LU,QWHUEUDSSRUWHTXHVHXOVGHVSLORWHV
FRQVLGqUHQW OHV DODUPHV FRPPHYDOLGHV /H WDX[ GHSHUWLQHQFHG
XQH DODUPHGLPLQXH HQPrPH
WHPSV TXH OD FRQILDQFH GH O
RSpUDWHXU GDQV OH SRXYRLU G

























DpURSRUW GH (DVW 0LGODQGV /





SRVVLEOH GH UHGpPDUUHU OHPRWHXU Q /


























  VHFRQGHV DYDQW O




HQTXrWH D FRQFOX TXH O
(,6 (QJLQH ,QIRUPDWLRQ 6\VWHP IRQFWLRQQDLW ORUV GH O
DFFLGHQW
/
(,6 HVW FRPSRVp GHEDUUHVGH/('V GHV FULVWDX[ OLTXLGHV TXL LQGLTXHQW OHVSDUDPqWUHVGHV
PRWHXUV WHPSpUDWXUH YLEUDWLRQV SUHVVLRQ FDUEXUDQW $SUqV HQTXrWH DXSUqV GH  SLORWHV LO
V
DYqUH TXH O
(,6 QH SRVH SDV GH SUREOqPH SDUWLFXOLHU GH OHFWXUH PrPH VL  GHV SLORWHV






































GH OD SDOH HVW O






OLpH j XQH GLIILFXOWp GH OHFWXUH GH O
(,6 /D GpWHFWLRQ GHV V\PSW{PHV HW O
H[WUDFWLRQ GHV
LQIRUPDWLRQV VLWXDWLRQQHOOHV LPSRUWDQWHV UHYrW XQH LPSRUWDQFH SDUWLFXOLqUH GDQV FH JHQUH GH
VLWXDWLRQGDQV ODPHVXUHR ODGpFLVLRQGHFRXSHUXQPRWHXUSHXWV
DYpUHULUUpYHUVLEOHSRXUGHV
UDLVRQV WHFKQLTXHV RX SDUPDQTXH GH WHPSV &HWWH GpFLVLRQ GH FRXSHU OHPRWHXU YDOLGH D pWp
IDFLOLWpHSDUODQRQSULVHHQFRPSWHGHWRXWHVOHVLQIRUPDWLRQVGLVSRQLEOHVSHXWrWUHGDQVOHEXW
GH JDJQHU GX WHPSV HW SRXU SURWpJHU OH PRWHXU GH GpWpULRUDWLRQV WURS JUDYHV /HV IDFWHXUV
VXLYDQWVRQWFRQWULEXpjODUpSRQVHLQFRUUHFWHGHO
pTXLSDJH/DGNLQ




















DFWLRQ PRGLILH OHV V\PSW{PHV SUpVHQWpV SDU OH V\VWqPH O






































HDX &HWWH FKDOHXU GRLW rWUH pYDFXpH 7URLV SRPSHV GH UHIURLGLVVHPHQW+3, +LJK
3UHVVXUH ,QMHFWLRQ VHPHWWHQW HQ URXWH DXWRPDWLTXHPHQWPDLV GHX[ GHV WURLV OLJQHV G
pYDFXDWLRQ
VRQW IHUPpHV OH MRXU GH O
DFFLGHQW (Q FRQVpTXHQFH OD FKDOHXU FURLVVDQWH GX F±XU Q
HVW SDV






































XQ V\VWqPH G\QDPLTXH GpJUDGp /HV RSpUDWHXUV RQW FUDLQW XQ QLYHDX G


























XQH FHQWUDOH QXFOpDLUH HW OD FRPSOH[LWp GH VRQ IRQFWLRQQHPHQW












SUHVVLRQ PRQWH HQFRUH HW DLQVL GH VXLWH /RUVTXH OHV SRPSHV +3, VH PHWWHQW HQ URXWH SRXU
UHIURLGLU OH F±XU O




HDX WURS pOHYp &HWWH HUUHXU GH IL[DWLRQ D XQ HIIHW VXIILVDPPHQW SXLVVDQW SRXU
FRQGXLUHXQRSpUDWHXUjDUUrWHUXQV\VWqPHGHUHIURLGLVVHPHQWG
XUJHQFHOHVSRPSHV+3,VDQV
GRXWHU GH OD SHUWLQHQFH GH VHV DFWLRQV /
HUUHXU GH IL[DWLRQ GRQW HVW YLFWLPH O
pTXLSH GH 70,





RSpUDWHXU j XWLOLVHU XQ LQGLFH GH QLYHDX G





 'HV HUUHXUV GH FRQFHSWLRQ VRQW HQ SDUWLH j O
RULJLQH GH OD IXLWH G
HDX'DQV OHV XVLQHV
%DEFRFNHW:LOFR[OHFRQFHSWHXUGH70,RQDUHFHQVpSDQQHVGHYDQQHV3259VDQVTXHOH
FRQVWUXFWHXU HQ DLW LQIRUPp O


















LFL &HV HUUHXUV SDUWLFLSHQW j OD JHQqVH GH O
DFFLGHQW HW DFFHQWXHQW OHV HIIHWV GHV HUUHXUV GHV
RSpUDWHXUV'DQV XQH pWXGH GH WHUUDLQ FRPPH FHOOH TXL D pWpPHQpH j70, LO IDXW pWXGLHU OHV





























DXWDQW SOXV QpFHVVDLUH TXH FHWWH VRXUFH G
pQHUJLH SDUDGR[DOHPHQW SRXU GHV UDLVRQV
pFRORJLTXHVHVWGHYHQXH LQFRQWRXUQDEOH&
HVW O





































GH FRQWU{OH SRXU UHODQFHU OD ILVVLRQ HW PDLQWHQLU O








EDLVVHGHSXLVVDQFHGX IDLWGXFRHIILFLHQWGHYLGHSRVLWLIGX UpDFWHXU$ OHVFRQGLWLRQVGH
O
DFFLGHQWVRQWUpXQLHV8QHH[SORVLRQGHYDSHXUIDLWH[SORVHUODFXYHGXUpDFWHXUjVHFRQGHV
SOXV WDUG XQH H[SORVLRQ G



















XQ UpDFWHXU LQVWDEOH &HW pWDW GH IDLWV D FRQGXLW OHV RSpUDWHXUV j JpQpUHU GHV




GH IDFWHXUV RUJDQLVDWLRQQHOV HW FXOWXUHOV TXL GpWHUPLQHQW OH QLYHDX GH ULVTXH 'DQV OH FDV GH
7FKHUQRE\O OHV IDFWHXUV RUJDQLVDWLRQQHOV RQW FUpp GHV HUUHXUV ODWHQWHV 5HDVRQ  HW OHV
RSpUDWHXUVIDXWHGHFRQQDLVVDQFHVRQWSULVGHVULVTXHVLQFRQVLGpUpVGDQVXQHVLWXDWLRQRVHVRQW







pWDLW XQHGH OHXUVKDELWXGHV/H UpFLW GH O
DFFLGHQWPRQWUHGH
PXOWLSOHV RFFXUUHQFHV G
HUUHXUV DVVRFLpHV j GHV YLRODWLRQV &HWWH DVVRFLDWLRQ JpQpUDWULFH
G




























ORQJWHPSVTXH OHVrWUHVKXPDLQVUHVWHURQW LPSDUIDLWV LO\DXUDGHVDFFLGHQWV0rPHV
LO\DXQH
SDUW GH UpDOLVPH GDQV FHWWH DIILUPDWLRQ LO UHVWH TXH O
KRPPH VDLW UpVRXGUH GHV VLWXDWLRQV QRQ
UpSHUWRULpHV /H UHYHUV GH FHWWH TXDOLWp TXL OH UHQG LUUHPSODoDEOH HVW TX
LO SHXW OXL DXVVL rWUH j
O
RULJLQHGHG\VIRQFWLRQQHPHQWV'XSRQW'DQVXQV\VWqPHLOUHSUpVHQWHOHPDLOORQOHSOXV
FRPSOH[H OH SOXV YXOQpUDEOH HW OH SOXV LPSUpYLVLEOH GH O
HQVHPEOH KRPPHPDFKLQH 9LOOLHUV

 /D FRQQDLVVDQFH GHV PpFDQLVPHV FRJQLWLIV j O
±XYUH GDQV XQH VLWXDWLRQ G
XUJHQFH GHV
SKpQRPqQHV GH FKDUJHPHQWDOH HW GH O
H[LVWHQFH GH GLIIpUHQWVPRGHV RSpUDWRLUHV D SHUPLV GH
FHUQHU OHV FRQGLWLRQV G
DSSDULWLRQ GH FHUWDLQV DFFLGHQWV /
pWXGH GX FUDVK GH O
$ DX 0RQW
6DLQWH2GLOH D UpYpOp TX
XQ FKDQJHPHQW G
DSSURFKH ILQDOH YHUV O












WHOOHV HUUHXUV VH SURGXLVHQW ORUVTXH GHV FRQGLWLRQV G
DSSDULWLRQ VRQW UpXQLHV JpQpUDOHPHQW j
O
RFFDVLRQ G
XQ DFFLGHQW RX G
XQH VLWXDWLRQ G





HUUHXUV HW GH YLRODWLRQV 5HDVRQ  $LU)UDQFH 0rPH
GDQV OH FDV GH OD GpIDLOODQFH G
XQ pOpPHQW G
XQ GLVSRVLWLI WHFKQLTXH RQ V
DSHUoRLW TXH OD FDXVH
GLUHFWHHVWUDUHPHQWXQGpIDXWGHIDEULFDWLRQQRQGpWHFWpPDLVSOXW{WXQGpIDXWG
HQWUHWLHQRXXQH
XWLOLVDWLRQ KRUV QRUPHV 8Q GHV H[HPSOHV OHV SOXV VLJQLILFDWLIV HVW O
H[SORVLRQ GH OD QDYHWWH
&KDOOHQJHU /

















OD VpFXULWp GHV KRPRORJDWLRQV Q
DYDLHQW SDV pPLV GH GLUHFWLYHV WHFKQLTXHV FRQFHUQDQW OD
FRQFHSWLRQ GH FH W\SH G
pWUDYH $ WUDYHUV FHV TXHOTXHV H[HPSOHV RQ FRQVWDWH TXH OH RX OHV
RSpUDWHXUV LPSOLTXpV GDQVXQHRFFXUUHQFHG
DFFLGHQWQH VRQWSDV VHXOHPHQW FHX[TXL VRQW DX[
FRPPDQGHV GX V\VWqPH DX PRPHQW R O






SDU -DIIH  HW FRQFHUQH O




















5HDVRQ FXQGHV DVSHFWVGH O
DFFLGHQWGH7FKHUQRE\O/HVRSpUDWHXUV IDFHjXQV\VWqPH
FRPSOH[H UDLVRQQHQW GH PDQLqUH OLQpDLUH HW VRQW SOXV VHQVLEOHV DX[ HIIHWV LPPpGLDWV GH OHXUV
DFWLRQV TX
j OHXUV HIIHWV VHFRQGDLUHV VXU OH UHVWH GX V\VWqPH /H GLDJQRVWLF HVW XQ RXWLO GH
UpJXODWLRQ/
RSpUDWHXU DMXVWH VD FRQGXLWHGH O











































LQIRUPDWLRQ GLVSRQLEOH 5RXVH  /D FRPSOH[LWp G













VXMHW LQWHUYLHQQHQWGDQV ODGpILQLWLRQGH ODFRPSOH[LWp$PDOEHUWL SURSRVHXQHDSSURFKH










QRPEUH GH FRPSRVDQWV HW GH FRQQHFWLRQV GX UpVHDX FDXVDO DXJPHQWH 0DLV OH QRPEUH GH
FRPSRVDQWV Q
HVW SDV VHXO UHVSRQVDEOH GX WDX[ G
HUUHXU /H W\SH GH FRQQDLVVDQFHV TXH OH VXMHW
GpYHORSSHjSURSRVGXV\VWqPHHVWpJDOHPHQWHQFDXVHOHVSDQQHVTXLLQYRTXHQWGHVFUR\DQFHV
H[DFWHV VRQW SOXV IDFLOHV j GLDJQRVWLTXHU TXH GHV SDQQHV LQYRTXDQW GHV FUR\DQFHV LQH[DFWHV ,O
H[LVWHHQILQXQHGLVVRFLDWLRQHQWUHODFDSDFLWpjUHFRQQDvWUHXQHSUHXYHTXHO
pWDWGXV\VWqPHHVW
DQRUPDO HW OD FDSDFLWp j IDLUHXQGLDJQRVWLF VXU ODEDVHGHFHWWHSUHXYH 6DQGHUVRQ	0XUWDJK

 3RXU$PHUJH HW0DULQp  XQSUHPLHU IDFWHXUGH FRPSOH[LWp FRQFHUQH OD GLYHUVLWp
GHV VLWXDWLRQV WUDLWpHV FRQIURQWDQW O




GH GLDJQRVWLF GH G\VIRQFWLRQQHPHQW GX V\VWqPH /D SDQQH HVW XQH VLWXDWLRQ DQRUPDOH SDUIRLV
UDUHHWTXL LPSOLTXH ODPLVHHQRHXYUHGHFRQQDLVVDQFHVGLIIpUHQWHVGHFHOOHV LPSOLTXpHVGDQVOD
FRQGXLWHGXSURFHVVXV8QVHFRQGIDFWHXUGHFRPSOH[LWpFRQFHUQH ODPXOWLSOLFLWpHW ODGLYHUVLWp
GHV YDULDEOHV j SUHQGUH HQ FRPSWH 2Q SHXW DMRXWHU XQ WURLVLqPH IDFWHXU TXL HVW OH GpODL GH
UpSRQVHGXV\VWqPHDX[DFWLRQVGHO
RSpUDWHXU&HOXLFLLPSOLTXHTXHODFRQGXLWHGXV\VWqPHGRLW
VH IDLUH HQ DQWLFLSDWLRQ +RF   6XU OH SODQ GH OD FRPSOH[LWp HW GH ODPDvWULVH GHV
HUUHXUV F
HVW XQH GRQQpH WUqV LPSRUWDQWH SXLVTX









RSpUDWHXUV /D FRQVLGpUDWLRQ GHV DVSHFWV G\QDPLTXHV GH O






FKDUJH PHQWDOH &DFFLDEXH  3RXU )DU HW 1DNDPLFKL  OD OLPLWDWLRQ GHV UHVVRXUFHV
GDQVOHGLDJQRVWLFDGHVHIIHWVVXUODILDELOLWpKXPDLQH'HVUHVVRXUFHVVRQWFRQVRPPpHVORUVTXH
OHV LQIRUPDWLRQVj WUDLWHUGRLYHQW rWUH LQIpUpHVHW ODGpFLVLRQTXDQGHOOHHVWEDVpHVXUXQJUDQG
QRPEUHGHGRQQpHV LQGXLWXQHFKDUJH LPSRUWDQWH3RXU5HHGHW-RKQVRQXQSUREOqPH
PDMHXU HQ GLDJQRVWLF HVW TXH OHV SDQQHV QH VRQW GpWHFWDEOHV TX
DX WUDYHUV GH V\PSW{PHV









 'DQV OH GRPDLQH GH OD VpFXULWp OD IUpTXHQFH HW OD JUDYLWp GHV RFFXUUHQFHV G
DFFLGHQW




WRXMRXUV XQHPHVXUH GH SURWHFWLRQPDLV GHV pYpQHPHQWV JpQpUDWHXUV G
DFFLGHQWV VH SURGXLVHQW
SDUIRLVGDQVGHVFRQGLWLRQVSDUWLFXOLqUHVHWHQPrPHWHPSVUHQGDQWWRXWHSUpYLVLRQH[WUrPHPHQW
GLIILFLOH :DJHQDDU  &
HVW GDQV FH FDV GH ILJXUH TXH VXUYLHQQHQW OHV FDWDVWURSKHV /D
SUpYHQWLRQ GHV DFFLGHQWV SHXW V









OHV SURFHVVXV FRJQLWLIV TXL VXSSRUWHQW FHUWDLQHV GH VHV HUUHXUV &HSHQGDQW GDQV OD GpPDUFKH
HUJRQRPLTXHTXLHVWODQRWUHLOSHXWrWUHXWLOHGHVXUYROHUFHUWDLQVDVSHFWVGHVpFXULWpFHQWUpVVXU
OHV V\VWqPHV 0rPH VL O
HUJRQRPLH FRJQLWLYH IDLW GH O












































pYpQHPHQW &HW DUEUH pSXLVH WRXWHV OHV SRVVLELOLWpV GH SURSDJDWLRQ G
XQ
LQFLGHQWHQIRQFWLRQGHVpWDWVTXHSHXWSUHQGUHOHV\VWqPHjFKDTXHQLYHDXGHODFKDvQHFDXVDOH
'HSXLV 7FKHUQRE\O OHV SURJUqV GH O
LQIRUPDWLTXH RQW SHUPLV G
XWLOLVHU GHV FRGHV GH FDOFXOV
SUREDELOLVWHV j SDUWLU GHVTXHOV VRQW VLPXOpHV GHV VLWXDWLRQV G
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/H ODQJDJHQDWXUHO HVW DFFHVVLEOHSDUXQHJUDQGHYDULpWpGH OHFWHXUV0DLV LO\DGHQRPEUHXVHV
OLPLWHV -RKQVRQ  HW -RKQVRQ 0F &DUWK\ HW :ULJKW  V



















DFWLYLWpV FRQFXUUHQWHV /H ODQJDJH QDWXUHO Q




9ROXPH8Q UDSSRUW HQ ODQJDJH QDWXUHO HVW ORQJ HW GHV GpWDLO LPSRUWDQWV SHXYHQW rWUH
RPLVSDUOHOHFWHXU
/HV UpVHDX[ GH 3HWUL VRQW GHV JUDSKHV RULHQWpV ,OV RQW pWp GpYHORSSpV SRXU DSSUpKHQGHU OHV
SURSULpWpVWHPSRUHOOHVGHVV\VWqPHVFRPSOH[HV/HUpVHDXHVWFRQVWLWXpGHQRHXGVGHWUDQVLWLRQV
HWGHIOqFKHV&I
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   QRHXGQRUPDO  QRHXGPDUTXpLPSRUWDQW
 /HV WUDQVLWLRQV GpQRWHQW OHV pYpQHPHQWV TXL JpQqUHQW FHV IDLWV 8QH WUDQVLWLRQ QH SHXW
H[LVWHUTXHVLWRXVOHVQRHXGVTXLPqQHQWjHOOHVRQWYUDLV

   WUDQVLWLRQ
/HVIOqFKHVUHOLHQWOHVQRHXGVDX[WUDQVLWLRQV(OOHVVRQWVRLWDFWLYDWULFHVVRLWLQKLELWULFHV
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 8QH GHV OLPLWHV GHV UpVHDX[ GH3HWUL HVW TX

































































&RPSRQHQW )DLOXUHPRGH )DLOXUHFDXVH &ULWLFDOLW\ ,PSURYHPHQW
7XUERIDQ )UDFWXUH )DWLJXH +LJK 0DLQWHQDQFH







6RQW SUpVHQWV GDQV FHWWH DQDO\VH OHV DFWHXUV GH O
pYpQHPHQW O
RSpUDWHXU OH V\VWqPH OHV W\SHV
G





















































YRLU 5HDVRQ  OD FRQILJXUDWLRQ GHV pYpQHPHQWV D UHQGX OHV FDXVHV GH O
DFFLGHQW QRQ
SUpYLVLEOHV HW QRQ GpWHFWpHV 6XU OH SODQ GH OD FULWLFDOLWp OHV FDXVHV GX QDXIUDJH DYDLHQW XQH
IUpTXHQFHG
DSSDULWLRQWUqVIDLEOHXQHSUREDELOLWpGHQRQGpWHFWLRQIRUWHHWGHVHIIHWVWUqVJUDYHV
&HWWH FRQILJXUDWLRQ D JpQpUp XQ DFFLGHQW JUDYH $ SDUWLU GH OD FULWLFDOLWp OHV VLWXDWLRQV
DFFLGHQWRJqQHV SHXYHQW rWUH FDWpJRULVpHV GH VRUWH TXH GHV PHVXUHV GH SUpYHQWLRQ RX GH
UHPpGLDWLRQDGDSWpHVSHXYHQWrWUHPLVHVHQ±XYUH&HWWHFDWpJRULVDWLRQLPSOLTXHTXHOHVYDOHXUV







HVW QRQ GpWHFWDEOH OD FULWLFDOLWp QH SHXW rWUH FDOFXOpH HW O





 /HV RXWLOV G
DQDO\VH G
pYpQHPHQWV TXH QRXV YHQRQV G














DYLRQ /D VHFRQGH SURWHFWLRQ HVW FRQVWLWXpH SDU O






PDLV OHV HIIHWV GH OD YLRODWLRQ GH SURFpGXUH SHXYHQW rWUH FRPSHQVpV SDU OH UHVSHFW GHV DXWUHV
PHVXUHV GH VpFXULWp /
DFFLGHQW HVW H[WUrPHPHQW SUREDEOH ORUVTX










5DSSHQVEHUJHU 	 ,UPHU  /HV KHXULVWLTXHV GH GpWHFWLRQ HW GH UpFXSpUDWLRQ GHV HUUHXUV
FRQVLVWHQW HQ XQH VpULH G
DXWRFRQWU{OHV EDVpV VXU OD WUDFH GHV DFWLYLWpV LQWHOOHFWXHOOHV HW GHV
UpVXOWDWV DWWHQGXV &HV FRQWU{OHV DX KDVDUG SRO\PRUSKHV PDLV TXDVL FRQWLQXV SHUPHWWHQW GH
GpFHOHUOHVGLVVRQDQFHVHQWUHOHVUpVXOWDWVDWWHQGXVHWOHVUpVXOWDWVREWHQXV$PDOEHUWL&
HVW
OD YpULILFDWLRQ VWDQGDUG GRQW OH EXW GH UHFKHUFKHU GHV LQIRUPDWLRQV DILQ GH OHV FRPSDUHU j XQ
FDGUH GH UpIpUHQFH 5L]]R )HUUDQWH 	 %DJQDUD  3RXU 'RLUHDX :LRODQG HW $PDOEHUWL
OHVFDSDFLWpVGHGpWHFWLRQHWGHUpFXSpUDWLRQRQWpWpORQJWHPSVVRXVHVWLPpHVHQWDQWTXH
































UpIpUHQFH KLVWRULTXH R O






SURJUDPPDWLRQ SUREOqPH PDWKpPDWLTXH HWF /D GpWHFWLRQ VpSDUpH WHPSRUHOOHPHQW GH OD
VXUYHQXH GH O

















HQ DJLVVDQW VXU XQPRGH EDVp VXU OHV KDELOHWpV SOXW{W TXH GH WHQWHU GH QH FRPPHWWUH DXFXQH




































HW RQ SHXW SHQVHU TXH SOXV O








XQH PDFKLQH SDU XQ SRLQW G








pORLJQp GHV OLPLWHV 'DQV OH PrPH RUGUH G










FRQQDLVVDQFH GHV ULVTXHV &HOOLHU (\UROOH 	 %HUWUDQG  'DQV OH FDV G
XQ RSpUDWHXU
LQH[SpULPHQWp RX VRXVTXDOLILp O













pYLWHU :RJDOWHU	/DXJKHU\ (OOHVGRLYHQW rWUH FRQoXHVGHPDQLqUHQRQ
LQYDVLYH HW GRLYHQW LQWpJUHU XQH IRQFWLRQ G
LQIRUPDWLRQ GpVLJQDWLRQ H[SOLFLWH G
XQ pOpPHQW GX
V\VWqPHHQSOXVGH OHXU IRQFWLRQQDWXUHOOHG












HVW LPSRUWDQWH $ OD FHQWUDOH GH 7KUHH0LOH ,VODQG OH QRPEUH G
DODUPHV HQPDUFKH ORUV G
XQ
IRQFWLRQQHPHQW QRUPDO pWDLW G
HQYLURQ  /RUV GH O
DFFLGHQW FH FKLIIUH D pWpPXOWLSOLp SDU DX
PRLQV2XWUHODQXLVDQFHVRQRUHRXYLVXHOOHFHVDODUPHVVRQWDXWDQWGHPHVVDJHVjWUDLWHUTXL
SHXYHQW QH FRQFHUQHU TXH GHV DQRPDOLHV SRWHQWLHOOHV &HV PHVVDJHV G
HUUHXU LPSOLTXHQW GHV
WUDLWHPHQWV TXL VRQW DXWDQW GH GpWRXUQHPHQWV GH O













VDQV HQ SUpFLVHU OD QDWXUH 'DQV FH FDV O
RSpUDWHXU GRLW UHFKHUFKHU OD QDWXUH GX
G\VIRQFWLRQQHPHQWHQSHUGDQWPRPHQWDQpPHQWOHFRQWU{OHGXSURFHVVXV8QHDXWUHFDWpJRULHGH





DODUPH TXL VH GpFOHQFKH ORUV G






GDQV XQH DODUPH FRPPH OH UHPDUTXH %OLVV  (QILQ OHV DODUPHV SHXYHQW rWUH WURS
QRPEUHXVHVHWJpQpUHUGHODFKDUJHSOXVTXHGHO
LQIRUPDWLRQ
 3RXU =DSI 0DLHU 5DSSHQVEHUJHU 	 ,UPHU  LO IDXW IDFLOLWHU OD GpWHFWLRQ SDU
O
XWLOLVDWHXU OXLPrPH HQ DXJPHQWDQW OH QRPEUH G
LQIRUPDWLRQV GLVSRQLEOHV HW PRGLILDQW OHXU
IRUPDW /D GpWHFWLRQ GHV HUUHXUV GDQV XQ V\VWqPH SHXW SDVVHU SDU XQH PHLOOHXUH RUJDQLVDWLRQ


















FHW DIILFKDJHSHUPHW pJDOHPHQWGH UHSpUHUGHVSDWWHUQVJUDSKLTXHVGHVFRQILJXUDWLRQVW\SHTXL
SHXYHQW rWUH DVVRFLpHV j OD FRQQDLVVDQFH G
XQ pWDW SUpFLV GX V\VWqPH &H W\SH GH SUpVHQWDWLRQ
FRPSRUWH DXWDQW G
DQJOHV TXH GH IDFWHXUV YHFWHXUV j UHSUpVHQWHU /HV DQJOHV GX SRO\JRQH
YDULDEOH UHSUpVHQWHQW O
pWDW GHV YHFWHXUV HQ WHPSV UpHO /HVPDUJHV GH IRQFWLRQQHPHQW QRUPDO
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VRQWPDWpULDOLVpHV SDU OHV SRO\JRQHV GH UpIpUHQFH 8Q DQJOH GX SRO\JRQH YDULDEOH TXL VRUW GHV
SRO\JRQHVGHUpIpUHQFHVLJQDOHXQSDUDPqWUHKRUVQRUPHV/DSUpVHQWDWLRQHQSRO\JRQHVHVWSOXV
XQ LQGLFDWHXU JOREDO TX




,FL OH FDUDFWqUH JUDSKLTXH GX V\VWqPH G
LQIRUPDWLRQ UHMRLQW OD GpPDUFKH GH FRQFHSWLRQ GHV

























GH VRXWLHQ GDQV OH GpSDQQDJH /D SULRULWp HVW GRQQpH j O
KRPPH WDQW SRXU GHV UDLVRQV GH
VRXSOHVVH GH WUDLWHPHQW GDQV GHV VLWXDWLRQV LQFRQQXHV TXH GDQV OD GLYHUVLWp GHV FKDPSV
G
DSSOLFDWLRQ GH VHV FRPSpWHQFHV /
RSWLPDOLWp QH SHXW rWUH GpILQLH LQGpSHQGDPPHQW GHV
FDSDFLWpV GH O
RSpUDWHXU /
KRPPH UHVWH OHPHLOOHXURSpUDWHXUGDQV OHV VLWXDWLRQVPDO VSpFLILpHV
DX[ pYpQHPHQWV SDUDVLWHV IUpTXHQWV ,O HQ UpVXOWH XQH RULHQWDWLRQ GLIIpUHQWH GHV UHFKHUFKHV VXU
O
DPpOLRUDWLRQ GH OD ILDELOLWp GH VHV UDLVRQQHPHQWV GDQV OHV VLWXDWLRQV j ULVTXHV 3OXW{W TXH GH
UHPSODFHU O









TXH OHVPRGHVGH IRUPDWLRQjXQHFODVVHGH WkFKHVSRXUURQWGLIIpUHUHWTXH OHVV\VWqPHVG
DLGH
HIILFDFHV VHURQW YDULDEOHV VHORQ OH W\SH HWRX OH QLYHDX GH FRPSpWHQFH GHV RSpUDWHXUV /HSODW
 3DU H[HPSOH XQH SUpVHQWDWLRQ KLpUDUFKLTXH GH O






2Q VDLW TXH FHWWH KLpUDUFKLH GH O




OD TXHVWLRQ GH O
XWLOLVDWHXU XWLOLVHQW XQ PpODQJH GH SUpVHQWDWLRQV KLpUDUFKLTXHV DXJPHQWDWLRQ










DYLRQGH FRPEDW5DIDOH)DFH jXQH VLWXDWLRQG
XUJHQFH GHVSLORWHV H[SHUWV HWGHV
SLORWHV QRYLFHV UpSRQGHQW LPPpGLDWHPHQW SRXU pFKDSSHU HW VWDELOLVHU OD VLWXDWLRQ 3XLV XQH
UpSRQVH RSWLPLVpH HVW UHFKHUFKpH /HV GpFLVLRQV pODERUpHV ORUV GH OD SUpSDUDWLRQ GH ODPLVVLRQ







RSWLPLVDWLRQ GHV V\VWqPHV G















H[LVWH SOXVLHXUV W\SHV G
H[SHUWLVH'DQV OHSUHPLHU FDV LO IDXWGRQQHU DX[RSpUDWHXUV O
DFFqV DX
UDLVRQQHPHQW DEVWUDLW HW DX[ LQJpQLHXUVXQHYLVLRQGXPRQGHSOXVFRQFUqWH'DQV OHGHX[LqPH
FDV LO IDXW SUrWHU DWWHQWLRQ DX[ SURFHVVXV QDWXUHOV GH VWUXFWXUDWLRQ HW G
DFTXLVLWLRQ GH OD
FRQQDLVVDQFH GDQV GLIIpUHQWV W\SHVG













LQIRUPDWLRQ E9HQGD HW DO  LVROHQW WURLV W\SHV GH VWUDWpJLHV
G
HQFRGDJH  XQHSHUFHSWLRQSDUSHWLW JURXSHVG
pOpPHQWV  j pOpPHQWVXQHSHUFHSWLRQSDU















 /D FRQVLJQH G













YpKLFXOp SDU OD FRQVLJQH SHXW rWUH pORLJQp GH FHOXL GH O

















RSpUDWHXU PDLV LO VH SHXW TXH OHV LQWHUIDFHV GH YRO VRLHQW PRLQV TX
LGpDOHV HQ QH
GpOLYUDQW SDV WRXWHV OHV LQIRUPDWLRQV QpFHVVDLUHV j XQH VpTXHQFH G










































XWLOLVHU GHV IRQFWLRQV LQIRUPDWLTXHV GH VWRFNDJH HW GH UpFXSpUDWLRQ $ FH WLWUH OD PDFKLQH










PDFKLQH ILFWLYH /HV UpVXOWDWVPRQWUHQW TXH FH FRQWU{OH HVW IDFLOLWpSDU O
XWLOLVDWLRQGH FRXOHXUV
&HVFRXOHXUVDQLPpHVHQWHPSVUpHOGLPLQXHQWODGXUpHGXGLDJQRVWLFGHVLQFLGHQWV/HVUpVXOWDWV
GH.LHUDV SHXYHQW DYRLU XQ FDUDFWqUH WULYLDO &HSHQGDQW LOV UHQIRUFHQW O
LGpH TXH OHVPDFKLQHV
LQIRUPDWLTXHV RQW GHV FDSDFLWpV LQWULQVqTXHV G









 'DQV FH FKDSLWUH RQ D PLV O




HUJRQRPLH FRJQLWLYH VXU OHV DFFLGHQWV /D ILDELOLWp KXPDLQH GHPHXUH XQH
SUpRFFXSDWLRQPDMHXUHGDQVOHWUDQVSRUWHWGDQVOHVJUDQGVVLWHVLQGXVWULHOV/DFRQQDLVVDQFHGHV
FDSDFLWpV FRJQLWLYHV GHV RSpUDWHXUV SHUPHW G
RULHQWHU OHV GpPDUFKHV GH FRQFHSWLRQ HW OH FDV
pFKpDQWGHFRPSUHQGUHOHU{OHGHODFRPSRVDQWHKXPDLQHGDQVOHVDFFLGHQWV/HGHX[LqPHSRLQW
FRQFHUQHOHVLPSOLFDWLRQVGHODFRPSRVDQWHKXPDLQHGDQVOHVV\VWqPHV2QDWHQWpGHPHWWUHHQ
pYLGHQFH OH IDLW TXH O
RSpUDWHXU HVW XQ DFWHXU HVVHQWLHO GHV SURFHVVXV FRPSOH[HV /D SULVH HQ
FRPSWHGH VHV FDSDFLWpVGH WUDLWHPHQW GHVSRVVLELOLWpVG
HUUHXUHWGHVGLIIpUHQFHVGHQLYHDXGH
FRPSpWHQFH FRQVWLWXH XQ SDV YHUV O
LQWpJUDWLRQ GH O
KRPPH GDQV OHV V\VWqPHV &HSHQGDQW
FHUWDLQHVDSSURFKHVjYLVpHHVVHQWLHOOHPHQWPDWpULHOOHLOHVWYUDLWHQGHQWjH[FOXUHO
RSpUDWHXUGHV
PRGpOLVDWLRQV GX V\VWqPH 2Q IDLW DOOXVLRQ SULQFLSDOHPHQW j O
DUEUH G











SOXVLHXUV VRXUFHV FRPPH RXWLO JOREDO GH GpWHFWLRQ G
DFFLGHQWV GH OD URXWH &RKHQ 	 %HWWLRO
 ODVROXWLRQTXDQWj ODSHUWLQHQFHG
XQV\VWqPHGHVXUYHLOODQFHHWGHSUpYHQWLRQVHWURXYH







HUJRQRPLH YLVH j LQWpJUHU O
RSpUDWHXU GDQV OH IRQFWLRQQHPHQW GX V\VWqPH YRLUH j
FRQFHYRLU OHV\VWqPHHQIRQFWLRQGHVHVVSpFLILFLWpV/DVpFXULWpGHVJUDQGVV\VWqPHVjULVTXHVD
ORQJWHPSV IDYRULVp O
LGpH GX ]pUR HUUHXU $XMRXUG




	$PDOEHUWL   6WDUU  HW OD SRXUVXLWH GH O
pWXGH GH O
HUUHXU DILQ GH GpYHORSSHU XQH
FODVVLILFDWLRQ SHUPHWWDQW G














FH WLWUH HW PrPH V










OHV WHVWHQWSOXV W{WTXH OHVQRYLFHV/
H[SpULHQFH ILQDOHDFRQIRUWp O
LPSRUWDQFHGHV&,SRXU OHV
H[SHUWV $ILQ GH WHVWHU O
K\SRWKqVH G
LQGpSHQGDQFH GX GRPDLQH G








RQ D YX TXH OHV H[SHUWV WHVWHQW SHX G





FRQIRUWpHSRXUFHVVXMHWVHW LOVXWLOLVHQWSOXV OHFDUWRQGXFRPSUHVVLRPqWUHTXH OHVQRYLFHV(Q
UpVXPp OHV H[SHUWV DFFRUGHQW EHDXFRXS G












FHQWUDOHV QXFOpDLUHV HW j WURLV FUDVKHV G
DYLRQ GH OLJQH 'DQV WRXV OHV FDV OH WUDLWHPHQW GHV
V\PSW{PHV H[SOLTXH XQH JUDQGH SDUWLH GH OD JUDYLWpGH O
pYpQHPHQW'DQV OH FDVGHV DFFLGHQWV
GDQVOHVFHQWUDOHVQXFOpDLUHVHWSDUWLFXOLqUHPHQWFHOXLGH7KUHH0LOH,VODQGO
LPSRVVLELOLWpGHIDLUH
FRQYHUJHU GHV LQGLFHV VLWXDWLRQQHOV YHUV XQH FDXVH GH G\VIRQFWLRQQHPHQW HVW j O
RULJLQH GH
O
DFFLGHQW (Q FH TXL FRQFHUQH OHV DFFLGHQWV G
DYLRQ OD UpFXSpUDWLRQ G







 2Q FRQFOXW j XQH FRPPXQDXWp GH FRQGXLWHV FKH] OHV RSpUDWHXUV GH V\VWqPHV VWDWLTXHV
pOHFWURQLFLHQVHWPpFDQLFLHQVHWFKH]OHVRSpUDWHXUVDX[FRPPDQGHVGHV\VWqPHVG\QDPLTXHV,O
V
HQVXLW TXH OD FRQFHSWLRQ GH O
H[SHUWLVH VHORQ ODTXHOOH OHV RSpUDWHXUV H[SHUWV PRQWUHQW GHV





DJLW VXU OD VpOHFWLRQ GH O
LQIRUPDWLRQ GDQV OH PLOLHX &H ELDLV HVW VXSSRUWp SDU XQH VWUDWpJLH
JpQpUDOH GH UpVROXWLRQ GH SUREOqPH EDVpH VXU O
DFWLYDWLRQ G
XQH VROXWLRQ PpPRULVpH /HV
SURFHVVXV G
pODERUDWLRQ GH VROXWLRQ VH UpVXPHQW j O
DGDSWDWLRQ G
XQH SURFpGXUH FRQQXH HW OHV
HUUHXUVUHOqYHQWG
XQHDVVRFLDWLRQHUURQpHHQWUHOHVGRQQpHVH[WUDLWHVHWOHVSURFpGXUHVPLVHVHQ
±XYUH 3RXU DXWDQW OHV WUqV QRPEUHXVHV UHFKHUFKHV TXL RQW PLV HQ pYLGHQFH OHV TXDOLWpV GX
UDLVRQQHPHQW H[SHUW UDSLGLWp ILDELOLWp pFRQRPLH GH UHVVRXUFHV QH SHXYHQW rWUH UHPLVHV HQ










RSpUDWHXUV H[SHUWV SHXYHQW JpQpUHU GHV FDWDVWURSKHV ORUVTX





DFWLYLWp OH W\SH G
















VRXPLVH j FDXWLRQ2QSRXUUDLW SUpWHQGUHTX
HOOHQ
HVW TX








VLWXDWLRQV GH GLDJQRVWLF SHUPHWWUDLW G













±XYUH GHV FRPSpWHQFHV KXPDLQHV0rPH VL GHV SUpUHTXLV GH KDXW QLYHDX pWDLHQW UHTXLV SRXU
IUDQFKLU GHV pWDSHV GDQV OD FRQVWUXFWLRQ GH O









































$//:22' & 0 	 %-g5+$* &*  1RYLFHV
 GHEXJJLQJ ZKHQ SURJUDPPLQJ LQ
3DVFDO,QWHUQDWLRQDO-RXUQDORI0DQ0DFKLQH6WXGLHV
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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 HUURU KDQGOLQJ
DELOLW\$FWD3V\FKRORJLFD
$0$/%(57, 5 	+2& -0  8QPRGqOH KHXULVWLTXH GHV OLHQV HQWUH SODQLILFDWLRQ
GLDJQRVWLFHWDFWLRQ3RLQWGHGpSDUWSRXUOHVUHFKHUFKHVVXUODUpVROXWLRQGHSUREOqPHHQ
FRQWU{OH GH SURFHVVXV $FWHV GX FROORTXH GH SURVSHFWLYH 5HFKHUFKHV SRXU O
HUJRQRPLH
8QLYHUVLWpGH7RXORXVH/H0LUDLOSS
$0$/%(57, 5 D 6DYRLUIDLUH GH O

































%$''(/(< $  ,V ZRUNLQJ PHPRU\ ZRUNLQJ" 7KH ILIWHHQWK %DUWOHWW OHFWXUH 7KH
4XDUWHUO\-RXUQDORI([SHULPHQWDO3V\FKRORJ\
%$''(/(<$/DPpPRLUHGHWUDYDLOLQWHUIDFHHQWUHPpPRLUHHWFRJQLWLRQ,Q6\VWqPHV
GH PpPRLUH FKH] O
DQLPDO HW FKH] O






%$5),(/' :  ([SHUWQRYLFH GLIIHUHQFHV IRU VRIWZDUH  ,PSOLFDWLRQV IRU SUREOHP
VROYLQJDQGNQRZOHGJHDFTXLVLWLRQ%HKDYLRXUDQG,QIRUPDWLRQ7HFKQRORJ\
%$67,(1&  /HV UHSUpVHQWDWLRQV IRUPHOOHV GH OD FRJQLWLRQ HW GH OD UHSUpVHQWDWLRQ LQ
-*(59(7 3 /,9(7 	 $ 7(7( (GV /D UHSUpVHQWDWLRQ DQLPDOH 1DQF\  3UHVVHV
8QLYHUVLWDLUHVGH1DQF\
%$67,(1 &  /HV FRQQDLVVDQFHV GH O
HQIDQW j O
DGXOWH 2UJDQLVDWLRQ HW PLVH HQ ±XYUH 3DULV 
$UPDQG&ROLQ




GDQV XQ FRQWH[WH LQGXVWULHO $FWHV GX FROORTXH GH SURVSHFWLYH5HFKHUFKHV SRXU O
HUJRQRPLH
7RXORXVH8QLYHUVLWpGH7RXORXVH/H0LUDLO
%(1-$0,16 9 5 	 $%(1 0  6WUXFWXUH SUHVHUYLQJ NQRZOHGJHEDVHG V\VWHP










FRQWUROOHG PDQXIDFWXULQJ V\VWHP ,((( 7UDQVDFWLRQV RQ 6\VWHPV 0DQ DQG &\EHUQHWLFV 

%(55< ' & 	 %52$'%(17 ' (  ,QWHUDFWLYH WDVNV DQG WKH LPSOLFLWH[SOLFLW
GLVWLQFWLRQ%ULWLVK-RXUQDORI3V\FKRORJ\
%(61$5''	 &+$1128) $  3HUFHSWLRQ LQIUDOLPLQDLUH GH VWLPXOXV IDPLOLHUV HW
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